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| AVING peruſed ſeveral Bodks concerning; 
the Menfuration of Superficies and Solids, | 
| the Works of Artificers relating to Building; 
Put not finding any one Book ſo perfect, as to give any 


hereby gain*d Experierce and Knowledge in that Art 

zeſting my Thoughts into 'fome ſuch Method as 
night give a Learner full SattsfaQion, without be- 
eng importun'd thereunto 


ien you here find in the following WOrk. 


Paving learned ſome Things from one Author, and 
ome Fhings from another, I began to think of di- 


Ng at the Ch of buying ſo many Books; and 
- 4 + = ſome e I fell 
> work, and at laſt; brought them to that Perfec- 


olerable Satisfaction to a Learner ; and I having prac- = 
fed and taught Meaſuring for ſeveral Years, and 


— wo in dtd 63 


Tie PREFACHK 


oth t. th d bliſhed in Engl 
Sch. _ e 330) pada yer rf 


| Adc 
1. As to the Decimal Arithmetic, I have been the 
as brief as the Matter would well bear, to make it MW clea 
plain. | ET Rea Y wad of t 
2. As to the FS of Feet and Inches, com- 
monly call'd Croſs-Multiplication; my Method dif-?! 4 
fers = that which is uſually taught in other Au- js tl 
thors, as being (I think) much ſhorter and plainer. Lin 
3 Fig] 
3. In meaſuring of Superficies and Solids, I have _ 
given the Demonſtration - of the Rules, which I well 
thought might be very acceptable to the Ingenions; or 2 
for, B always look upon the Writing of a Rule treat 
without a Demonſtration (in any Part of the Ma- nam 
thematicks) to be but lame and defective; and for men 
want of knowing the Reaſon of the Rule, a LearnerſÞſ in A 
may commit great Errors; beſides, when a Learner and 
Enows the Reaſon of the Rules, he may retain them writ! 
beiter in his Memory. The Rule for meaſuring 2 Arit! 
Priſmoid and Cylindroid, 1 had out of Mr. Everard's| Dial 
Art of Gauging; but the Reaſon he does not ſhew, plain 
neither have Sünd it in any other Author; but that more 
the Method is true, I have endeavoured to make thoſe 
' plain. Re i . f 
The Demonſtration of the Rules for finding the think 
Area of an Ellipfis and Parabola; alſo the Demon- Place 
ſtration of the Rules for finding the folid Content Line 
of the Fruſtum of a Core and Pyramid, the Soli- of U 
dity of a Globe of a Spheroid, a Parabolic Co- ſent | 
noid, and of a Parabolic Spindle, ard their Fru- 10 2, 
ſtums, I had from the ingenious Mr. Ward's Y ourg] ts 
Mathematician's Guide; where the curious and in- 7 oy 
emous Reader may ſee many other Demonftra- N gu 
tions algebraically performed. I have alfo demon- ale 
ſtrated the Rule for finding the Solidity of a Globe Were 
out of Pardic's Elements of Geometry (Book the pon 
5 with many (coun 


The P REF A C F. , 
Additions, by the Reverend Dr. Harris, F. R. S. and 


the ſame is alſo done out of Sturmius's Matheſis Enu- 


t cleata ; fo that the ingenious Reader may uſe which 
of thoſe Ways he tikes eſt. 1 


The Scale ſuppos'd to be uſed in all the Operations, 
is the Line of Numbers, commonly call'd, Gunter's 

Line, which is upon the ordinary Two- feet, or 

Eighteen-inch Rules, commonly uſed by the Carpen- 
e ters, Maſons, & c. becaufe I thought it needleſs, as 
I well as impertinent, to write the Uſe of Sliding-rules, 
or any other particular Scales, they being ſufficiently 
ef treated of by ſeveral Authors, viz. by the above- 
„ nam'd Mr. Everard, in his Art of Gauging. above- 
x mentioned, where you have the Uſe of a Sliding-rule 
ein Arithmetic, Geometry, in meaſuring of Superficies 
28 and Solids, Gauging, &c. Likewiſe Mr. Hunt has. 
m written largely of the Uſes of his IO, in 
aſl Arithmetic, Geometry, Trigonometry, Gauging, 
5 Dialing, & c. There are ſeveral others who have ex- 
„ plain'd the Uſe of their own Rules; ſo that the 
at more curious Readers may find full Satisfaction in 
e thoſe Authors. N 


One thing I have omitted in the Book, which T 
nell think may not be very properly. inſerted in this 
n- Place; that is, how to find a Number upon the 
ntl Line. If the Number you would find conſiſts only 
13. of Units, then the Figures upon the Line repre- 
0] ſent the Number ſought : Thus, if the Number be 
u-, 2, 3, &c. then 1, 2, 3, &c. upon the Line, repre- 
g ſents the Number ſought. But if the Number conſiſts 
in- Jof two Figures, that is, of Units and Lens, then the 
ra- Figure upon the Rule ſtands for the Tens, and the 
on-Jlarge Divifions ſtand for the Units; thus, if 34 
obel were to be found upon the Line, the Figure 3 


thel upon the Line 0 


* 


30,. and 4 of the large Diviſions 


any (counted forwards) is the Point repreſenting 34; and 
ons, K 340 were to be found, it will be at the ſame Point 


A3 5 upon. 
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if 2735 were to be found, then the 2 is 2000; and be 


muſt alſo temewber, that if 1, in the Middie off ' 


I have mentioned what ſuch Numbers are, yet I have 
not ſhewn how to find them, Which a. Learner may 


give WW 


vi HT!!! 
upon the Line; and if 304 were to be found, 
then the 3 upon the Line is 300, and four of the 
ſmaller Diviſions * forward) is the Point re- et 
preventing 304. If the Number conſiſts of four 

Places, or Thouſands, then the Figure upon the Line 4 
ſtands for Thouſands, and the larger Piri are Cir 
Hundreds, the leſſer Divifions are Tens, and the! 
tenth Parts of thoſe leſſer Diviſions are Units. Thus, 


the 7 larger Diviſions (counted forward) is 700 Ru 
more; and 3 of the leffer Diviſions is 30 more; and ry 
half of one of the leſſer Diviſions is 5 more, which i 8 
is the Point repreſenting 2735. You muſt remember, 


V's 


+ that between each Figure upon the Line there are halt 


10 Parts, which I call the larger Diviſions; and che 
each of thoſe larger Diviſions are fubdivided (or » 
ſuppoſed ſo to be) into 10 other Parts, which I call the 
ſmaller Diviſions ; and each of thoſe Parts ſuppoſed Þ |," 
to be ſubdivided again into 10 other Parts, &c. VoH :; 44 


the Line, ſtands only for 1, then 1 at the upper 
End will be 10, and 1 at the lower End will only 
be 5; but if 1 at the lower End ſignifies 1, then t 
in the Middle ſtands for 10, and 1 at the upper End 
is 100, &c. 3 TOR 


There is one Thing more which I would have 17 5 
Reader to underſtand, and that is, How to find all whe 
ſuch proportional Numbers made vſe of in the Pro- ſqua 
portions about a Circle, and of a Cylinder, and in] the 
other Places; which. Thing may be © good Uſe, to] Circ 
know how to corre& a Number, which may hap- 

pen to be falſe printed, or to intarge any Number to If 
more decimal Places, for more ExaCtneſs ; for though] if y. 


be a little at a Noaplus to do; though they are eafih 
feusd by the Rules there laid down. I ſhall therefore 
For three Examples, in this Place, of 5 ; 

e a uct: 


7 
o 


The PATE ACK vii 


fach Numbers, which may enable my Reader to find 
out the e f a 


And, firſt, let it be requir'd to find the Area of a 
Circle, whoſe Diameter is an Unit. — 

By the . of Van Culen, if the Diameter 
be i, the Circumference will be 3. 1415926, & c. 
whereof 3.1416 is ſufficient in moſt Caſes. Then the 
Rule teaches to multiply half the Circumſerence by 
halt the Diameter, the Product is the Area: 
. That is, multiply 1.5708 by .5 (viz. half 3.1416 by 
re! Half 1) and the Product 1s .7854 which is the Area of 
1d the Circle, whoſe Diameter is 1. I 


„„ PF OS. Sas 


＋ =, 


Again, If the Area be required when the Circum- 
he ference is 1, firſt, find what the Diameter will be, 
ed thus: As 3.1416: to :: ſo is 1 to . 318309, which 
is the Diamerer when the Cireumference is i. Then 
multiply half .318309 by half 1; that is .159154 by 
5; and the Product 18 .079577, which is the Area of 
A Circle whoſe Circumterence is 1. : 
oY the Area be given, to find the Side of the Square 
qual, you need but extract the Square Root of the 
Area given, and it is done: So the Square Root of 
7853 45 88.62, Which is the Side of a Square equal 
when the Diameter is 1. Ard if you extract the 
ſquare Root of . 7957), it will be .2821, which is 
the Side of the Square equal to the Circle whoſe 
Circumference is 1. EY 


If the Side of a Square within a Circle be requir'd, 
af you fquare the Semidiameter, and double that 
Square, and out of that Sum extract the Square 
Root, that ſhail be the Side of the Square which 
may be inſcrib'd in that Circle; fo, if the Diame- 
efore ter of the Circle be 1, then the Half is .5; which, 
wing} ſquar'd, is . 25; and this, doubled, is 5, whoſe 
ſuch 5 . Square 


The, PREFACE 


Square Root is -7071, the Side of the Square in- 
ſcrib'd. 


Again, If the Diameter of a Globe be 1, to find 
the Solidityv. In Sect. XI. Chap. II. it is demon- 
ſtrated, that the Globe is 3 of a Cylinder of the 
fame Diameter and Altitude: Thus if the Cylin- 
der's Diameter be 1, and its Altitude or Length be 
alſo 1, find the Solidity thereof, and take 3 of it, 
and that will be the Solidity of the Globe requir'd. 
Now it the Diameter he 1, the Area of the Circle, 
or Baſe of the Cylinder, is 7854, (as is above 
_ which multiphed by 1, the Altitude of the 
Cylinder, and the Product is alfo .7854, the Solidity 
of the Cylinder; 2- whereof is .5236, which is the 
Solidity of the Globe, whoſe Diameter is 1. 


vw 


From what has been ſaid, the Reader may eaſily 
erceive how all other proportional Numbers are 
found, and may examine them at his Pleaſure... 


* > 4 | ——— , — þ as 
b ORE TT - ee 


1 ſhall not inlarge any further upon the Matter, 
but leave the Book to fpeak for itſelf; and if it prove 
beneficial to the ingenious Practitioners, I have m 
Defire. So, wiſhing my ingenious Reader good Suc- 
13 Endeavour, r but he will reaf 
Profit hereby; which that he may, is the hearty De- 
fire of his Well-wiſher, ES 88 "OE | 


= 
I hd I Eg, 
8 


g N N £ | H i vy N. E 4 


> 
e 
9 
. 
7 
E 


V. 


* M. , M K.. N 


ON EN 


* e e KA 


THE. 


PART I. 


Chap. | Page 
J. THAT a Decimal Fract ion is — 
II. VV Reduction of Decimals © | 3 
III. Addition of Decimals | 9 
IV. Subtradtion of Decimals 10 
V. Multiplication of Decimals It 


Ibid. Contracted Multiplication 

VI. Diviſion of Decimals 

Ibid. Contracted Diviſion | 
VII. Extraction of the Square Root 
VIII. Extr ation of the Cube Root 
IX. Croſs Multiplication | 


_— 


| PART Lk CHAP & 
Sea. „ 
i. Of a Square 
2. Of a Farallelogram 


3- Of a Rhombus 
4. Of a Rhombaides 


* 4 & 
4 {8 "4 - — A 
* „* —— — ? 2 in 


«Sy The CONTENTS. 


14. Of a Parabolic Spindle: 


bl + rng Page 

1 a Triangle 82 

g p Of a Trapezium 89 

4 7. Of an irregular Figure 91 

244 8. of regular Polygon 93 

[ 9. Of a Circle 97 

7 10. Of a Semi-Circle 116 

3 11. Of a Quadrant: | 117 

4 Ibid. To find the Length of the Arch Line 118: 
Ibid. By baving the Chord and verſed Sine, to find 

the Diameter ; 15 

12. Of 4 Sector of a Circle a0 

13. Of the Segment of a Circh 124 

14. Of Compound rh 128 

15. Of an Ellipfis, or Qual 230 

16. Of a Parabola 334 

CHAP: 

Of Solid Meaſure. T 

Seft : Page 

1. Of a Cube 140 

2 Ofa Parallelepipedon 445 

3. Of a Priſm | 145 

4 Of a Pyramid I 59 

5. Of a Cylinder 150 

6 Of a Cone Fo2 

n Of the Fruſtum of a Pyramid 1.65 

8. Of the Pruſlum of a Cone 198 

9 Of @ Priſmoid 182 

ro Of a Cylindroid 186 

ti. Of a Sphere, or Ghbe 188 

12. Of a Spheraid 202 

13. Of a Parabolic Cone 204 


* 5 


888888939 


A R w 


0 


O. O. O. O. O O. 0 


T 


BE Prat 


The CONTENTS Vi 


Ls 
— 2 114 22 ne —ů—— — 
＋ 
ml 
=_ by - = 


7 
| -——— — 5 _ 
| CHAP. I). 
| The Meaſuring 0 of Works relating to Building. 
: SeA. | Page & 
> 1. Of Carpenters Work | a6 | 
2. Of Bricklayers Work 217 1 
13. Of Plaiſterers Work = 229 1 
2 4. Of Joiners Work = 231 =: 
415 Of Painters Vork 234 | | 
6. Of Glaziers Work 3 13 
8 | 35 *' 
0 17 Of Maſons Work 238 | l 
4 1 
| . | 
Sed. Page 
1. Of Board Meaſure | 241 
ge 2. Of /ſquar'd Timber 243 
40 3. Of unequal ſquar'd Timber 250 
43 - Of round Timber 255 
45 5- Of round Timber with unequal Baſes | 264 
co 6. Of the Five regular Bodies 269 
50 7. Of irregular Solids | 277 
52 ; . | 1 : 
60 ä - X X _ 
08 Es | | | 
. 
86 | 
88. Practical Queſtions | | 279 
202 | | 
204 
207 
AP. APPEN- 


1 


>, 


©» + 3 FE 3 8 


2 
4 Ws 5 - . T ⁵ . ²˙ m ud! ˙ V — r 
1 
o © 4 { 
% * * * - . I 


I. Of Gauging + 7 | 2815 of F HA MO: 1 315 
Si * — 340 


* 
+1 * 4 4 1 5 * * * 0 fb 
* 
* * 
- a 0 - \ 4 * 
1 4. 
. * 
4 
. 
- 7 - 
. 
== 4 
4 4 8 ? $ 
. * 
; —— — 
- * 9 - 
* 4 * 4 4 ) 
7 — 

, 'T\ 

8 1 © 
„ 4 ; . 
Ez : RI — ® s % 4 *4 * 7 

— 


> 


mee Hart, oo R,, Se Eee Oe es 3 TO HI 7 HO ee A I OT TS Oy ES „ 
* 
7 


HE 


1 ® 
. — 
m bh) 7 - 
1 es 
. * 5 
PE IK... 
o 
? 1 
* 2 * 1 b 
2 w * TX * — Ha 
* 
a P * 2 8 ? 
-,, LES £4 \% * 4 
* of as £ S # 5 * - 43 % 1 
* ” 


* "Y : 
* * 4 7 1 * N x \ 
1 -0 * . 
— * * 
0 5 — £ * * « 
Fi % < * # - "7 + „ * * * © LET 
2 — * * E 7 — « - 
- : 2 * 
— 
% 1 * 5 2 
Z 3 C55 4544.4 f $ 
F o 
* * 
a 8 * 
„ * r KK ͤ 4. ee” — — — „ % m ˙ w ,. 


0 
* 
A8 4 R 
+ = SL SI 
7 
* 
2 - 8 2 888 


COMPLETE MEASURER. 
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„„ TL 
CHAP. I. 
Notation of DERCIMALS. 


Decimal Fraction is an artificial Way of ſetting 
A down and expreſſing Natural or Vulgar Frac- 
tions, as whole Numbers: And whereas the 
Denominators of Vulgar Fractions are diverſe, the 
Denominators of Decimal Fractions are always cer- 
ain: For a Decimal FraQtion hath always for its De- 
ominator an Unit, with a Cypher or Cyphers an- 
exed to it, and muſt therefore be either 10, 100, 
ooo, T0000, & c. And therefore, in writing down 
; Decimal Praction there is no Neceſſity of writing 
down the Denominator ; for by bare Inſpection it is 
ertainly known; it conſiſting of an Unit, with as 
any Cyphers annexed to it as there are places (or 
igures) in the Numerator. 5 
Example. This Decimal Fraction 235 may be writ- 
thus, . 25, its Denominator being known to be an 
nit with two Cyphers ; becauſe there are two Fi- 
res in the Numerator. In like manner, „335 may 
» 
09003 


thus written, . 125, 13825 thus, . 3575; and 1638 
us, . 075, and 25888 * .0065. Tt | 


o 2 * 
Q 
_ 


* 


2 


n Note tion of Decimals. . Part L C 
As whole Numbers increaſe in a Decuple, or ten- 
fold Proportion, towards the Left Hand, fo, on the ra 
contrary, Decimals decreaſe, towards the Right Hand, an- 


in a decuple Proportion, as in the following Scheme. | th 
| | hoes Vaan Fr: 
S 2 
5 2 3 A $9; 
. 1 31 
.  &©& 0 : 

8 8 2 2 R N a 

- 3 Ss 2 

be. ES 3 

"> E EaSSM% 

GS 8 SEEDS 

8 8 88S SFE & 5 
S = vY EH ES 1 
VESSU SE DU EU SEU Dt | 
baihbSEÞESEsSS * 
765 4321.43 43˙6 1 
Hence it appears, that Cyphers put on the Righ diy, 
Hand of whole Numbers, do increaſe the Value arts 
thoſe Numbers in a decuple (or tenfold) Proportion duce 


20253 and . 125 is 128888 9 erben two Cyphe 
before it, thus, 00125. An f 


e end Era, 
minator; here, becauſe there are three e in WDecim, 


Jumeratogni 
e 19, and {et it do e 
Tr. i 


* : 1 


Chap. 2. Reduction of Decimals. ; 38 
The Integers are ſeparated from the Decimals ſeve- 


ral Ways, according to Mens Fancies ; but the beft 
and moſt. uſual Way is by a Point or Period; and if 


there be no whole Number, then a Point before the 


Fraction is ſufficient : Thus, if you were to write down 
317 73382; it may be thus expreſſed, 317.217; and 


—_— * 2 o_ : 
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N Reduction of Decimals, there are three Caſes; 

iſt, To reduce a Vulgar Fraction to a Decimal. 
gd, Le. find the Value of a Decimal in the known 
Parts of Coin, Weights, Meaſures, & c. 3dly, To re- 
W duce Coin, Weights, Meaſures, & c. to a Decimal. 
Of theſe n their Order. ©... + 


2 
r 5 
1 X 8 * 
TW 


I. Jo reduce. a Vulgar Fraftien to a Decimal. 


Be Ye 


be RULE. 


33214 3 2 HL 
As the Denominator of the given Fraction is to its 
Numerator, ſo is an Unit (with a competent Number 
of Cyphets annexed) to the Decimal required. 
Therefore,- if to the Numerator given, you annex 
Ja competent Number of Cyphers, and divide the re- 


equivalent to the Vulgar Fraction given. ot 
523 5 1 err 


. F <2 727. $3 OS. £9 
* & * wv 8 2 J. Ss : £2 * 


a 130 „FCC 1 e Dag 

Examile 1. Let 3 be given, to be reduced to'a 
Decimal of two Places, or having 100 for its Deno- 
MNALOT. | | | EB g 1 * TONY 


MO] 


ſult by the Denominator, tlie Quotient is the Decimal 


B 2 Wh 2 


\\ 


1 


"I Reduction of Decimals. Part I. C 
To 3 (the Numerator given) annex two Cyphers, II 

and it makes 300; which divide by the Denominator | © 

4, and the Quotient 1s .75, the Decimal required, and 

is equivalent to 4 given. 45 | <p 


- NOTE, That ſo many Cyphers as you annex to . 
the given Numerator, ſo many Places muſt be pricked | 
off in the Decimal found; and if it ſhall happen that due 
there are not ſo many Places of Figures in the Quo- the 
tient, the Deficiency muſt be ſupplied, by prefixing ſo 7 
many Cyphers before the Quotient Figures, as in the '* 

next Example. | +} " 9 | 3 


Example 2. Let 374 be reduced to a Decimal hav- - 
ing fix Pars... - 
o the Numerator annex ſix Cyphers, and divide N 
the Denominator, and the Quotient is .5235 ; but and 
it was required to have fix Places, therefore you muſt 
prefix two Cyphers before it, and then it will be 
005235, which is the Decimal required, and is equi- 
„„ / ( 5 1 


See the WO RK of theſe two Examples. 
8 98% V7 3)3.Ooo (5233 


| 


5 "i . 
CFPPFPVVVVV LO OO - 
In the ſecond Examsle there remains 345, whic 4n 
Remainder is very inſignificant, it being leſs tha 
7332555 Part of an Unit, and therefore is rejected. 8 


5 ace ( 
5 add anc 


„ 8 
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Chap. 2. Reduction of Decimals.. 5 


„II. To find the Value of a Decimal in the known Parts of 
: 433 SH Money, Weight; Meaſures, Oc. * 
| The RULE. | 
Multiply the given Decimal by the Number of Parts 
in the next inferior Denomination, and from the Pro- 
duct prick off ſo many Places to the Right Hand as 
there were Places in the Decimal given; and multi- 
ph thoſe Figures pricked off by the Number of Parts 
s in the next inferior Denomination, and prick off ſo 
"WW many Places as before, and ſo continue to do, till ycu 
have brought it to the loweſt Denomination required. 


w-. Example. 1. Let .7565 of a Pound Sterling be given 

to be reduced to Shillings, Pence and Farthings. 
Multiply by 20, by 12, and 4, as the Rule direct, 

and always * off four Places to ihe Right Hand, 


. a : FP 
; F / | 
, 75 TT gr E 
—— — — —— — 2 


and you will find it to make 158. 1d. 2. 


See the WORK. 
7565 


20 
8. I 4 
15. 1300 


; 4 mare cempendi: ws Way. * n the Value of the 
ow 5 | Decin al of a Pound Sterling. 4 


Double the firſt Figure, (or Place of Primes) and it 
nakes ſo many Shillings; and if the next Figure (or 
Place of Seconds) be 5, or more than g, for the 5 
add another Shilling to the former Shilings ; then for 


j »* 1 a — 8 , 
2 1 1 n FAM) FP G * 2 © 1 8 4 - 1 * 1 4 
a — — — — 4 4 


1. 1 


& Reduction of Decimals: Page I. Cl 
every Unit in the ſecond Place count ten, and to that 
add the Figure in the third Place, and reckon them Q 
ſo many Farthings; but if they make above 13, abate 2 
1, and if it be above 38, abate 2, and add the remain- wil 


* ing Farthings to the Shillings betore found. 


Example Let. 595 of a Pound be reduced to 
Shillings, Pence, ang Frthiggs. 


| Firſt, Double your 6, and it makes 128. then take 
5 out of 9, and for that reckon another Shilling, and 
it makes 13s. and the 4 remaining is 4 Tens, and the 
5 makes 45, which being above 38, you muſt there- 
fore caſt away 2, and there reſt 43 F arthings, Which 
is 10d. 3. 80 es en is 138. 10d. 4 


5 1 n Md 33 I 

| | 3+ 80 he Value * 225 14 6 Qy 

in And the Value of . 878217 64 | 
And the Value of 417= 8 4 


And fo of any other. 
Let 59755 of a 3 Troy be 5 to Ounces, 


ee and Grains. 


Multipfy by 12, by 20, and by 24, and always prick 
off five Places towards the Right Hand, and you will 
find the Anſwer to be 7 oz. 3 pwt. 10 gr. ferè. III. 
See the W 0 RK. | 
*59755 
7.17060 Ee | tion 
| 20 oz. pwt. gr. and 
. Focit 9 3 9 38 {tain 
3.41 200 eme 
| . cimy 
- 164800, Ez 
82400 E-3 | 90 


4 . 8 f * 4-5 4 Y 7 : * 1 LY : : 
: 5 5 # $ & 4 wh e __ — 
* 4 8 i 2 * ; - ; 7 - — : 
9.83800 45 e 
— A . 5 f f 
8 — * 
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Let 


Chap. 2. Reduction of Decimals. 7 
Let 43569 of a Tun be reduced to Hundreds, 
Quarters, and Pounds. | | 
7 by 20, by 4, and by 28, and the Anſwer 

will be 8 C. 2 qrs. 14 lb. fere, | 


E 1 P 83 4 
_- " 
Ce LR LE — — — — 


r — 


43569 

| 20 

8.71380. Ci. te. lb. 

? 4 Facit 8 A 23.9456. 


—ͤ ͤ—ñ—᷑— 


„K n 


2.85520 = | 

32 | | | 

23.943660 | 1 

Let 9595 of a Foot be reduced into Inches and | 
Quarters, | 
8 9595 
12 4 

4 


11.5140 Facit 11 Inches, 2 Qyarters, 
4 . | | 


| 2.0560 


III, To reduce the known Parts of Money, Weight 
| Meaſure, &c. to a Decimal, 2 


The RULE 


To the Number of parts of the leſſer Denomina- 
tion given, annex a competent Number of Cyphers, 
and divide by the Number of ſuch Parts that are'con- 
tained in the greater Denomination, to which the De- 
eimal is to be brought; and the Quotient is the De- 
cimal ſought, . 


Example 1. Let 6d, be reduced to the Decimal of 
2 pound. 5 B, cob 


9 + Reduction of Decimals. "Part . 
To 6 annex a competent Number of Cyphers 


(ſuppoſe 3) and divide the reſult by 240 (the Pence in 
a Pound) 220 the Quotient is the required. 


5 3} _ 240)6.000(.25 
E > „„ 
\ I 200 


D = 


| a 2. Let zd. 1 be reduced to the Decimal ef 
a Pound, having ſix Places, : 


; 

In 3d. 2 there are 15 Farthings ; therefore to 15 / 
annex ſix Cyphers (becauſe there are to be fix Places © 
in the Decimal required) and divide by 960 (the Far- ** 
things in a Pound) and the Quotient is. oi 5625. 


— 
) | 9600) 15. ooo. oi 5625 

b 549 s | 
| EC. 
ING. | A 

— —ę— 6 | | 
IT. | _= | . muſt 
3 ; E N Le | i ; © 0 0 ; Unit 


Pendle - Let 3 4 Inches be reduced to the unde 
. Decimal of a Foot, conſiſting of four Places. Fa 
_. Inz 3 Inches there are 13 Quarters ; therefore to 5 
13 annex four Cyphers, and divide by 48, (the Quar- 
ters in a Foot) and the Quotient is . 2708. 


48)1 3.0000 o(.2708 : 


Chap. 3. Addition of Decimals, 9 
S Example. 4. Let 9C. 1 qr. 161b. be reduced to the 
1 I Decimal of a Tun, Ning fn Places, TY 
C 

9 1 eie 1052.00000|[o . 46964 


4 | ** 
3 ars. „„ 
1 28 : 21600 
— . 1 14400 
302 Facit. 469642 9600 
75 5 | 6400 
1052 Pounds. | 4 1920 


CHAP. IL. 
Addition of DECIMALS. 


« %% 
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1 
: 
BH 
8 
ö 
3 
1 
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15 
: 
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. 
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DDITION of Decimals is performed the ſame 

Way as Addition of whole Numbers, only you 
muſt obſerve to place your Numbers right, that is, 
WW Units under Units, Primes under Primes, Seconds 
he under Seconds, & c. 5 | 


Example, Let 317.29517.125, 275-5, 47. 

Med 12.55 be added d eB 

%%% 1 

| 317.25 

| 17.125 
„ 
47.3579 
12.75, 


Sum 669.9829 
| * is ſo plain, that more Examples I think need- 


mph | 


"ID- 


ſpect being 


Subtraction of Decimals. 


CHAP. IV. fron 
Subtraktion of DEC IM A L 8. 


UBTRACTION”of Decimals is 
wiſe the ſame Way as in whole 
had to the right placing the Numbers, 


(as in _— as in the fol owing e 


Subtr. 


<5 


Cyphers to make up the HEY of 
Gy fourth Example. 


( FT: 


From 212.0137 / 


* 
— — — — 


Reſts 180.8862 


Proof 21 2.01 137 


(3) 


8 


been 2051 315 


Subtr. 
Reſts 
, 


e 3 


79.1 IB. i 


205 — 3 


8 s 
# 03} J ö 


— 


From 30.5 
| Subtr. þ 


| Reſts 
{ek Proof 22 | 


(2) 


From 201. 1250 
Subtr. 


5.8785 


— 


Reſts 
Proof 


201.1 1250 


an 


_ 


5 — 


Part I. 


rind like- 
umbers, Re- 


195. 5405 | 


7.2597 


N 0: T6 E. if the: Ni of Places i in _ Deci- 
| mals be more in that which is to be ſubtracted, than 
in that which you ſubtract from, you muſt ſuppoſe 

Places ; as 1n the 


*Ci- 
han 
poſe 


the 


\P. 


Chap. 5. Multiplication of Decimals. 11 
CH A r. 
Multiplication of DE CIM ALS. 


ULTIPLICATION of Decimals is alſo per- 
formed the ſame Way as Multiplication of 


whole Numbers; but to know the Value of the Pro- 


duct, obſerve this 
Tei 


“Cut off, or ſeparate by a Comma, or Prick, fo 
% many Decimal Places. in the Product, as there are 
“ Places of Decimals in both Factors, viz. in the 
« Multiplicand and Multiplier, which I ſhall farther 
« explain in the following 


Examples 


Let 3.125 be multiplied by 2.75; multiply the 
Numbers together, as if they were whole Numbers, 
and the Product is 8.59375: And becauſe there were 
three Places of Decimals pricked off in the Multipli- 
cand, and two Places in the Multiplier, therefore 
ns muſt prick off five Places of Decimals in the 
roduct, as you may ſee by the Work, 1 

3.125 | 

7 


— 


| — ; 
„ . 
21875 g 
: 62 50 


8.59378 


12 + Multiplication of Decimals. Part I. 


Let 79,25 be multiplied by .459. 85 


In this Example, becauſe two Places of Decimals 
are prick'd off in the Multiplicand, and three in the 


M.ultiplier, therefore there muſt be five prick'd off 
in the Product. 5 3 5 


79.25 
49 
71325 


39625 
31700 


36337575 rt 
Let. 135272 be multiplied by. oo4a5. 


In this Example, becauſe in the Multiplicand are 
fix Decimal Places, and in the Multiplier five Places, 
therefore in the Product there muſt be eleven Places 
of e N but when the ee > 8 
the Pr is but 57490600, viz. only eight Places; 
therefore in this Cle ou muſt prefix three Cy- 
phers before the Produ& Figures, to make up the 
Number of eleven Places; ſo the true Product will 
be, .00057490600, | 00 
; 135272 
00425 


— — ____—__—_—__ 


_ . 676360 


270544 
5 547086 


00057450600 | 


Mor 


. 
2 


More Examples for Practice. 


| 001472 


104%, 


2 wy GS a — — 


7360 
5888 
1472 


— — — — — 


.o001 538240 


27925 


445 


. — 


139625 
111700 
111700 


: 124 26625 


4-443 
15 98 


—— — 


i 


39987 
22215 


4443 


70. 99914 
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017512 
347 


— . —ñ—ü—ẽ—F¾ 2 


122724 


— 


32.0752 


1603760 
641 504 


9622 56 


1,042444c0 | 


20 0291 


35-45 


1001455 
801164 


1001455 


600873 


| 710.031595 | 


75432 


356 
452592 


377160 
226296 


026853792 


— 
* 


3 
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14 I Contracted Multiplication, Part I: | 


Contracted Multiplication of Decimals. 


- Becauſe in Multiplication of Decimal Parts and 
mixed Numbers, there is no need to expreſs all the 
Figures of the Product, but in moſt Caſes, two, 
three, or four Places of Decimals will be ſufficient ; - 
therefore, to N obſerve this following 
| UL WE. 

Write the Units Place of the Multiplier under that 
Place of the e whoſe Place you intend to 
keep in the Product; then invert the Order of all the 
other Figures, that is, write them all the contrary 
Way : Then, in multiplying, always begin at that 
Figure in the Multiplicand which ſtands over the Fi- 

re you are then 8 withal, and ſet down 
the firſt Figure of each particular Product directly one 
under the other; but yet a due Regard muſt be had 
to the Increaſe ariſing from the Figures on the Right 

"Hand of that Figure in the Multiplicand which you 
begin to multiply at. This will appear more plain 
by Examples, 7 N 

Example 1. Let 2.38645 be multiplied by 8.2175, 
and let there be only four Places retained in the Deci- 
mals of the Produ bt. i 5 ; 

Firſt, according to the Directions write down the 
Multiplicand, and under it write the Multiplier, thus; 
place the 8 (being the Units Place of the. Multiplier) 

under 4, the fourth Place of Decimals in the Multi- 
plicand, and write the reſt of the Figures quite con- 
trary to the uſual Way, as in the following Work: 
Then begin to-multiply, firſt the 5 which is left out, 
(only with Regard to the Increaſe which muſt be 
carried from it) ſaying, 8 times 5 is 40, carry 4 in 
your Mind, and fay, 8 times 4 is 32, and 4 I carry, 
is 36 ; and ſet down 6 and carry 3; and proceed thro' 
the reſt of the Figures, as in common Multiplica- 
3 tion: Then begin to multiply with 2, ſaying, 2 times 
18 1s 8, for which I carry 1, (becauſe it is above 5 


1 a 
* - 


Chap. 5 Contracted Multiplication. 13 
and ſay, 2 times 6 is 12, and 1 that I carry, is 13; 
ſet down 3 and carry 1, and proceed thro' the reſt 
of the Figures: Then leer with 1, ſaying, once 
6 is 6, for which carry 1, and ſay, once $ is 8, and 
1 is 9; ſet down 9, and proceed: Then multiply 
with 7, ſaying, 7 times 8 is 56, for which carry 6, 
(becauſe it is above 55) and ſay, 7 times 3 is 21, and 
6 that I carry, is 27; ſet down 7 and carry 2, and 
proceed: Then multiply with 5, ſaying, 5 times 3 is 
15, for which carry 2, and ſay, 5 times 2 is 10, and 
2 I carry, is 12, which ſet down, and add all the 
Products together, and the total Product will be 


19.6107. 5 | | 
5 5 255 See the WORK. © 
n | 
e 2.38645 
d 5712.8 
it 19.0916 
U 4773 
in 239 

167 
5 3 
i- e e 97 1 
VOTE, That in multiplying the Figure left out 

he every time next the Right Hand in the Multiplicand, 
8; if the Product be 5, or upwards to 10, you carry ; - 
er) and if it be 15, or upwards to 20, carry 2; and if 
ti- 25, or upwards to 30, carry 3, 0. 
on- I have here ſet down the Work of the laſt Ex- 


k: ample, wrought 1 ors common Way, by which you 
ut, may ſee both the Reaſon and Excellency of this Way, 
all the Figures on the Right Hand of the Line being 


wholly omitted. 


2.38645 
IE i ip, ts 
- FH EHOS22% 

1670515 

2386645 

4772190 
_19091610 ET £ 
19.6100[52875 - Example 


\ Mad. _ 


16 Contracted Multiplication. . Part ]. 
Example 2. Let 375.13758, be multiplied by 
16.7324, fo that the Product may have but four Places 
N of Decimals - 1 LS | 
- Firſt ſet 6, the Unit's Place of the Multiplier, under 
5, being the fourth Place of Decimals in the Mul- 
tiplicand, (becauſe four Places of Decimals were to 
be pricked off) -and write all the reſt of the Figures 
backward ; then multiply all the Figures of the 
Multiplicand by 1, after the common Way ; then 
begin with the ſecond Figure of the Multiplier 6, 
ſaying, 6 times 8 is 48, for which I carry 5; (in re- 
ſpect of the 8 left out) and 6 times 5 is 30, and 5 that 
I carry is 35; ſet down 5 and carry 3, and proceed 
after the common Method: Then begin with 7, the 
third Figure of the Multiplier, and ſay, 7 times 5 is 
35, for which carry 4, and ſay, 7 times 7 1s 49, and | 
4 I carry is 53; ſet down 3 under the firſt and carry 
5, and proceed as before : Then begin with 3, the 
fourth Figure of the Multiplier, and ſay, 3 times 7 is 
21, carry 2, and fay, 3 times 3 is 9, and 21 carry 
is 11; ſet down 1 and carry 1, and proceed as be- 
fore: Then begin with 2, the fifth Figure, and fay, 
2 times 3 is 6, for which I carry 1, and ſay, 2 times 
1 is 2, and 1-I carry is 3; ſet down 3; and 2 times 
is 10; ſet down o and carry 1, and proceed as be- 
N . : Then begin with 4, the laſt Figure of the Mul- 
= —  tiplier, and fay, 4 times 1 is 4, for which I carry no- 
= thing, becauſe it is leſs than 5; then ſay, 4 times; 
= - is 20; ſet down o, and carry 2, and proceed thro' 
: "the reſt of the Figures of the Multiplicard : Then 
add all up together, and the Product is 6276.9520. 
33 q eee EMIT 2! 
.13758 the Multiplicand. 
TH 755 the Multiplier reverſed. 


37513758 theProdu@with 1. na 
22508255 the Product with 6 increaſed with 6 X 8 
2625963 the Product with 7 increaſed with 7 X 5 
112541 the Product with 3 increaſed with 3 X 7. 
7503 the Product with 2 increaſed with 2 X 3. 


1500 the Product with 4 increaſed with o. 


b 


3 562769520 the Product required. Let 


- 7 
8 fy OT WR 


Chap. 5. Contracted Multiplication. 1) 


Let the ſame Example be repeated, 4 let only one | 
Place in Decimals be pricked off. 


13758 the Multiplicand. 

ws « the Multiplier inverted. | 

37514 the Produ@ by 1 with the Increaſe of f * 7. 
ü 22508 the Product with 6 increaſed with 6 X 3. 
5 2626 the Product with 7 increaſed with 7 X 1. 
113 the Product with 3 increaſed with 3 & 5. 

7 the Product with 2 increaſed with 2 X 7. 

1 the Increaſe only of 4 x 3. | 


+ 


3 6276 9 the Product is the fame as before. 


= = — 2 


More * for Practice. 


Muti 55 305 -3756 by .75612, and prick off four 
Places in 5 3 

395-3756 the Multiplican | 

24657. the Multiplier reverſed. 5 - 


79 the Product by 5 N 24 with 


n0- i 2767629 the Product by 7 increaſed with 7X6 
5 197688 the Product by 5 increaſed with 5 X 5. 
= 23722 the Product by 6 increaſed with 6 x 7. - 
N 1581 the Product by 4 increaſed with 4 X 3 
. 2K 5 


299. 5 the Produtt required. 


/ 
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Let the fame Example be repeated, and let there 


be only one Place of Decimals. 


395.3756 5 
24657. 55 0 . b 

2767 the Product by 7 increaſed with 7 X 3. 

198 the Product by 5 increaſed with 5 X 5. 

24 the Product by 6 increaſed with 6X9 +6 Xx, 
2 the Increaſe of 4 X AX 3 
299.1 the Product. 
—— | 


Characters and their Signification, 
vo E. That this Mark ſignifies Addition; 8:} 5, 


that is, 8 more 5, or 8 added to 5; and8+ 3+) 
um. 


denotes theſe Numbers are to be added into one 


This Mark, — ſignifies Subtraction; as 9 — 4 ſignt- 
fies that 4 is to be taken from 9. | 
This Mark & ſignifies Multiplication z as 7-X 5 ſig- 


-"nifies that 7 is to be multiplied into 5, 


This Mark = ſignifies Diviſion; as 12 + 4 ſigni- 


Hes 12 is to be divided by 4&7 uo. 
This Mark = ſignifies Faulty, or Equation, that 


is, when = is placed between Numbers or Quantities, 
it denotes them to be equal; as 7 +5 = 12, that is, 


7 more 5 is equal to 12; and 15 — 7 = 8, that 


Contracted Multiplication. - Part J. 


© nm. yz 


15 leſs by 7, is equal to 8, or ſubtra 7 from 15 24 


there remains 8. | A 
This Mark :: is the Sign of Proportion, or the 


. Golden Rule, it eng, 7 <0 placed betwixt_ tte two 


middle 'Terms or Numbers in Proportion, thus, 
4: 20: 6: zo; to be thus read, as 4 1s to 20, ſo l 
A . 


0 H Af 


SW 


F 
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| Hig CH A P. VI. 
Diviſion of DEC IMALs. 

IIVISION of Decimals is performed after the 


| ſame Manner as Diviſion of whole Numbers; 
but to knew the Value or Denomination of the Quo- 


| tient is the only Difficulty ; for the reſolving of which 


| 


obſerve either of the following 
RULES. 


I. The firſt Figure in the Quotient muſt be of the 
fame Denomination with that Figure in the Dividend 
which ſtands (or is to be ſuppoied to ſtand) over the 
Unit's Place in the Diviſor, at the firſt ſeeking. 

II. When the Work of Diviſion is ended, count 
how many Places of decimal Parts there are in the 
Dividend more than in the Diviſor, for that Exceſs is 
the Number of Places which muſt be ſeparated in the 
Quotient for Decimals : But if there be not ſo many 
Figures in the Quotient, as is the ſaid Exceſs, that 
Deficiency muſt: be ſupplied with Cyphere in the 
Quotient, prefixed before the ſigni 
thereof, towards the Left Hand, with a point before 
them; ſo ſhall you plainly diſcover the Value of the 
„% ooo ao | fp SHS, 


Theſe fellowing Direfium ought alſo to be carefully 


| If the Diviſor conſiſts of more Places than the Di- 


vidend, there muſt be a competent Number of Cy- 
phers annexed to the Dividend, to make it | conſiſt of 
as many (at leaſt) or more Places of Decimals than the 
Biviſor; for the Cyphers added muſt be reckoned as 
Decimals. 7 | 2 „ . 

Conſider whether there be as my decimal Parts 
in the Dividend as there are in the Diviſor; if there 
be not, make them ſo many, or more, by annexing of 


cant Figures 


| 


20 Diviſion of Decimals. Part I. 
In dividing of whole or mixed Numbers, if there 

be a Remainder, you may bring down more Cyphers, 
and, by continuing your Diviſion, carry the Quotient 
to as many Places of Decimals as you pleaſe. 

Theſe Things being conſidered, I ſhall proceed to 
the Practice of Diviſion of Decimals, which I ſhall 
endeayour to explain in as familiar and eaſy a Method 
as poſſible. | n 
Erample 1, Let 48 be divided by 144. 

In this Example the Diviſor 144 is greater than the 
Dividend 48; therefore, according to the Directions 
above, I annex a competent Number of Cyphers, 
(viz. four) with a Point between them, and divide ac- 
cording to the uſual Waxy. 1 | 
144)48.0000(.3333 


F 
But firft, E how often 144 in 48.0 (the 
firſt three Figures of the Dividend) I find the Unit's 


Place of the Diviſor to fall under the firſt Place of 


Decimals ; therefore the firſt Figure in the Quotient 
is in the firſt Place of Decimals: Or, by the ſecond 
Rule, there being four Places of Decimals in the 
Dividend, and none in the Diviſor, ſo the Exceſs of 
decimal Places in the Dividend, above that in the Di- 
viſor, is four; ſo that when the Diviſion is ended, 
there muſt be four Places of Decimals in the Quotient. 
. Example 2. Let 217.75, be divided by 66. 

Firſt, i how often oy: in 217, (the firl 
three Figures of the Dividend) 1 find the Unit*s Place 
of the Diviſor to fall under the Units Place 0 
the Dividend; therefore the firſt Figure in the 
Quotient will be Units, and all the reſt Decimal. 
Or, by the fecond Rule, there being two Places of 
Decimals in the Dividend, and no. nn, in 2 
2 | | „„ Duo, 


— 2 — 


Chap. 6 Diviſion of Decimals. TY 
Diviſor, therefore the Exceſs of Decimal Places in the 
Dividend, above the Diviſor, is two; ſo when the 


Diviſion is ended, 1 1 two Places in the Quotient, 
towards the Right Hand, by a Point. 


| See the WORK. 
65) 217.75 (3-35 


227 
325 
Example z. Let 269. 15075 be divided by 13.25 
13:25) 267. 15975 (20.163 


2159 
8347 
3975 
he | | PET Wn eee 
t's | 
of | 


In this Example 3, in the Units pon of the Diviſor, 
r. falls under 6, the 'Ten's Place of the Dividend; there- 
he bore (by the firſt Rule) the firſt Figure in the Quotient 
we i is Tens: Or, by the ſecond Rule, the Exceſs of deci- 
Di. mal Places in the Dividend, above the Diviſor, is 
5 three; there being five Places of Decimals in the Di- 

'- vidend, and but two in the Diviſor, ſo there muſt be 
nt. three Places of Decimals in the Quotient. 


Example 4. Let 15.675159 be divided by 373.89. 
| 8 375.89) 15.675159 (0417 _ 


—_ — 779 — : 0 
6 . 
. 
3955 NSA. 
26669 RT 
. 3 — p 
—U— — ET . > =. "4 
— 


546 


— 
7 


. n 
5 oy * 


AY 0. r. —2 — 
5 1 — F 5 


n 1 * —— ** » 144 6. oo x4 i 6.44 ad 
2 A 2 
. - v4. WA. * * 


5 * 
57'S 


2 
— — 


2 — we 


e m 
* . v an — * —— f.29% 8 


V 
1 


e ͤ ů . , . ET CO Oe Ie Cog nn w__ 
— — — b —_— * LACKED GR ary coef 
na ad J * » y 1 a . 8 a . lh 
\ 


the 


* . 2 : i 


22 0 0 Decimals. Part. I. 


In this Bae 5, in the Unit's Place of the Divi- 
for, falls under 7, the ſecond Place of Decimals in the 


Dividend; therefore (by the firft Rule) the firſt Figure 
in the Quotient i is in the ſecond Place of Decimals, & 
that you muſt put a Cypher before the firſt Figure in 
, 2b and b t econ Rule, the Exceſs of | 
Decimal Places in t e Dividend, above the Number | 
of Decimal Places in the Liviſor, is 4 ; for the Deci- 
mal Places in the Dividend is 6, and the Number « 
Places in the Diviſor but two; therefore there muſ | 
be four Places of Decimals in the Quotient. But the 
Diviſion being finiſhed after the common Way, the] 
Figures in the Quotient are but three; therefore yon 


muſt prefix a Cypher | before. the ſignificant Eigures. 


—_ 5. Let 72. 1 550 be divided by . 1 347. 


5 
1 


In this Eee 8 Diviſor (HI bing a \ Decimal th 
Aſt Figure thereof falls under the Ten's place in th 
Dividend; . therefore the. Units (if; there hzd be 
) ſhould fall under the Hundred's Place in the D. 

= Uby and ſo the firſt Figure in the Quotient is Hur 
—— And, by the Peake) Rule, there being fou 
Places of Decimals i in the Dividend, and as many i 
the Diviſor, ſo the Exceſs is nothing; but in dividing 
I put two Cyphers to the Remainders, and continu 
the Diviſion to two, Wees ber; ; fo I have tv 
Places of Decimal, . 


Exam 


7 
SL 
54> 


. Chap. 6 Diviſion of Decimals. 23 
a i See the WORK. 


e Is 


Example 6. Let -125 be divided by. 457. 


ol & & +0457 )-1250000 (2.735 
* 8 | 
of | 3 
of WS SLE: 
uſt Þ 1+ C300 
he | 3199 
he Þ | e 
. 3 15610 
= | 1371 
i 2300 
; | 2285 
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= In this Example, the Unit's Place of the Diviſor 
lif there had been any) would fall under the Unit's 
Place of the Dividend; therefore the firſt Figure of 
the Quotient is Units: And, by the ſecond Role, 
there being ſeven Places of Decimals in the Dividend, 
and but four Places in the Diviſor, ſo the Exceſs is 
three; therefore there muſt be three Places of Deci- 
mals in the Quotient. e 


I ſhall ſet down only the Work of ſome few Ex- 
ber mple, more, and ſo proceed to Contraded Diviſion. 


__ | 20456) .0000059791 (.001 31 

ny 5 — 

;ding e 

* 5 
55 


Let 


5 


24 Diviſion of Decimals. Part], 


Let 1 be divided by 282, &c. 


282) 1.0000000 (0035461 ferd. 


1540 to 

I de 
1720 

7 lar 

280 | 


325) -400000 (1.2307 
750 © Vo 
1000 
Dee 2500 
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D 495. ooo 11 785.71 
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Chap 6. Contracted Diviſion. 25 


Diviſien of DECIMALS: contracted. 


TN Diviſion of Decimals the common Way, when 
I the Diviſor hath many Figures, and it is required 
to continue the Diviſion till the Value of the Remain- 
der. be but ſ:nall, the Operation will ſometimes te 
large and tedious, but may be- excellently contracted 


rd let there 


4 ? * Ds 2 's My 
Wotlent. 
S* 8 $I 12 
4180 : 75 53 * Fee 4 
% . 
9. : * * & l 
2 12 * 4 


#FL5 
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2 1 27 
2:13 


= . mainder is 43946. _ Then prick off the 5 in the D. 
viſor( and ſee how often the remai ing 


Rs mn, «ne the next Remainder is 21 372. Then prid 


| 


Cogtrackedk Diviſion. 5 Part J 


2.25743) 721. INS 467 
=o wo 577229 . _ oe | ; 
* + * 1 43946 
Ty. CEYEY NF 22574 > 
5515 3 L 
lcoßß 
903. 


| 4 the Vait's' Place & - the Divi 
| falls er the — Place in the Dividend; ant 
it is required that three Places of Decimals- be in tht 
Quotient; ſo there muſt be ſix Places in alt; that i; 
three Places of whole Numbers, and three Places 00 
Decimals: Then, becauſe 1 can have the Diviſor u 
the firſt fix Fig Figures of 5 of othe Dividend, I cut off the 
62 with a Daſh Utes Web vices; then -I ſect 
how oft the Pa Inc the Dividend; and the Anſve 
is three times; put 3 in the Quotient, and _ 
and ſubtract as in common Diviſion, and the 


1gures mij 
de had in 43946, the Remainder, Which can be bit 
once; put 1 in the Quotient, and multiply and ſub- 


38 the Diviſor, and ſeek how often the fe. 
9 igures may be bad in 21372, which will b 
nine times; put 9 in the Quotient; multiply thus 


ſaying times 4 18 36, for which I carry 4, (in rt 
ſpeRt of the 4 laſt prickd off) 29 times 7.60 


4is67; Tet down 7 and carry 6, and ſo proceed 
11 . Diviſion be finiſhed, always ref ecting the In- 


creaſe made from the Figures pricked off. Obſerve 


the Work, which wy better inform you. than many 


Words. | | 5 


2.25743) 721.1 1 ( EF 


21372132 
> 2031 687 


* =} 
= CD” Co —_ I  _ — 
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105 
902972 


= 15244780 
1 13544459 
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— a ects 
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large, according to the common Way, that ther 
80 g Learner Hf ſee the Reaſon of the Rule, all ered 
Figures. an che Ri 


being 1 wholly omitted. 


and let it be required that 


Places of jel be 
AE off in eee oy ot 15 


_ 1 e Diviſion. 9 


1 N ſet Ace the Work of oft EY kae at 
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Example 2. 'Let 51 71. of wa 4 ide * 5.55861 "D : 9 
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28 Contracted Diviſion. Part! 
68.758615) 5171.591605 (590.4577 
5 ne ee 


— — — — — 


7922841 
7882754 
40087 
35034 
> M8983... 
4379 
6074 5 
RY N 
61 


| In this Example, I can't. have 8, the firſt Figure i 
the Diviſor, in 5, the firſt Figure of the Dividend; 
ſo that the Unit's Place of the Diviſor falls under the 
Hundred's Place of the Dividend; fo that there vi 
be ſeven Figures in the Quotient; that is, three XY 
whole Numbers, and four of Decimals; thereto: 
there muſt be 7 Figures in the Diviſor (becauſe th 
Numbers of Places in the Diviſor and Quotient wil 
be equal) and there muſt be eigtt Places in the Div: 
dend, ſo that I cut off the Figure 5 with a Daſh, 3 
-uſeleſs. Thus having proportioned the Dividend u 
the Diviſor, and both to the Number of Places « 
Figures deſired in the Quotient, I proceed to divic 
2s before, ſaying, how) often 8 in 51, which will b. 
5 Genes; put 5 in the Quotient, and multiply a 
ſubtract, and the Remainder is 7922841: ben 
rick off the firſt Figure in the Diviſor, 5, and {etl 
now often the remaining Figures of the Diviſor i 
the aforeſaid Remainder, which I find 9 times; pil 
9 in the Quotient, and multiply thereby, ſaying 
times 5 (the Figure pricked off) is 45, for which! 


- 
! 


Chap. 6. Contracted Diviſion. 290 
carry 5, and ys 9 times 1 is 9, and 5, I carry is 143 
ſet down 4, and carry 1, and proceed to multiply the 


will be 40087: Then prick off the Figure 1, and 
ſeek how often 87586 in the Remainder 40087; the 
Anſwer will be o; ſo put o in the Quotient, and prick 
off the Figure 6, and ſeek how often 8758 in 40087, 
which will be 4 times; put 4 in the Quotient, and 
multiply, ſaying, 4 times 6 (the Figure laſt prick'd 
ff) 1s 24, for which 1 carry 2, and ſay, 4 times 8 is 
2, and 2 1 carry is 34; ſet down 4, and carry 3; 
nultiply the reſt of the Figures, and ſubtract as be- 
Wore; and ſo proceed after the ſame Manner, until all 
The Figures of the Diviſor be prick'd off to the laſt 
Figure. 3 5 
b | tee the WORK. | 
Fxample 3. Let 25.1367 be divided by 217.3543, 
ard let there be five Places of Decimals in the Quotient. 
In this Zxample,-7, the Unit's Place of the Diviſor, 
Falls under 1, the firſt Place of Decimals, therefcre 
he firſt Figure of the Quotient is in the firſt Place of 


4: Jecimals, ſo the Quotient will be all Decimals: 
en 1 Then, becauſe the Quotient Figures and the Figures 
5 f the Diviſor will be of an equal Number, daſh off 


he 43 in the Diviſor, and the 7 in the Dividend, as 

eleſs, and divide as before. EET. 
217.3543) 25.1360) (11564 

1 21735 | 


NE C3 An 


reſt of the Figures, and ſubtrad, and the Remainder 
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30 Contrafted Diviſion. Part I. 

Altho' I have hitherto given Directions for propor- 
tioning the Diviſor and Dividend, ſo as to bring into 
the Quotient what Number of Decimals you pleaſe, 
yet there is no abſolute Neceſſity for it; but you may 
carry on your Diviſion to what Degree you pleaſe, 
before you begin to prick off the Figures of the Di- 
viſor, in order to contract the e ee the fol- 
lowing Examples, where it is not 8 to prick off 

9 


any determinate Number of Decimals, but it may be 
done according to Diſcretion. 


| EE 
5 „ „ © © 
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2.756756)7414-76717 (2689.675118 
$513512 8 | 
19012651 . 
165405365 


24720157 
22054048 | 
2666109 

2481080 
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Gas 7. Extraction of Pa Square Root. 3 


en 514. 75498 (41705757 
een 
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2105338 


— _ rn 1 


en vn. 


Extration of the Says R R vor, 


lf a Savers: Namber be given, 
O find the Root thereof; that is, to find out 


ſuch a 1 79 as be! multip lied into itſelf, "of 
the Produ& ſhall yal i. e ehen ess. ive OR 
Operation is calle, ion et t — 


ae which to 60, obſerve the following Direc- 
ons. 
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32 Extraction of the Square Root. Part J. 


1f, You muſt point your given Number, that i is, 
make a Point or Prick over the Unit*s Place, another 
upon the Hundred's, and ſo upon every ſecond Fe 
throughout. \ 


24 », Then ſeek the greateſt ſquare Number in the 


© firſt Point towards the Left Hand, placing the Square 


Number under the firſt Point, and the Root thereof 
in the Quotient, and ſubtract the ſaid Square Num- 


ber from the firſt Point, and tc the Remainder brir 12 


1850 the next Point, and call chat the Roſolvend. 


„ Then double the Quotient, and place it for a 
Dade. on the Left Hand of the Reſolvend, and 


| ſeek how often the Diviſor is contained in the Roſol- 


vend, (reſerving always the Unit's Place, and put the 
Aniwer i in the eden and alſo on the Right Hand 


Side of the Diviſor ; then multip| iy by by the Figure laſt 


put iu the Quotient, and ſubtra& ihe Product from 
the Reſolvend (as in common Diviſion) and bring 


down the next Print to the Remainder (if there be 


any more) and ee As before. 
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Chap. 7. Extra gion of the Square Root. 33 
Firſt, point the given Number, as before directed; 
then (by the little Table aforegoing) ſeek the greateſt 
ſquare Number in 44, (the firſt Point to the Left Hand) 
which you will find to be 36, and 6 the Root; put 36 
under 44, and 6 in the Quotient, ard ſubtract 36 from 
44, and there remains 8: Then to that 8 bring down the 
other Point 89, placing it on the Right Hand, ſo it 
makes 889 for a Reſolvend; then double the Quotient 
6, and it makes 12, whieh place on the Left Hand for 
a. Diviſor, and ſeek how often 12 in 88 (reſerving the. 
Unit's Place) the Anſwer is 7 times, which put in the 
Quotient ; and alſo on the Right Hand Side of the Di- 
viſor, and multiply 127 by 7, (as in common Diviſion) 
and the Product is 889, which ſubtracted from the Re- 
ſolvend, there remains nothing ; ſo is your Work fi- 
| Tiſhed, and the ſquare Root of 4489 is 67-3 which root, 
if you multiply by itſelf, that is 67 by 67, the Product 
will be 4489, equal to the given ſquare Number, and 
proves the Work to be right. , h 
Ecample 2. Let 106929 be a Number given, and let 
the Square Root thereof be required. 


| 106929':327 | 


62) 169 Reſolvend. 
124 Product. | 
64745 29 Reſolvend. 
4529 Product. 
Firſt, point your given Number, as before directed, 
pare a Point upon the Units, Hundreds, and Tens of 
houfands; then feek what is the greateſt ſquare Num- 
ber in 10 (the firſt Point) whichby the little Table you 
will find to be , and 3 the Root thereof; put ꝗꝙ under 
10, and 3 in the 'Quotient ; then ſubtract ꝙ out of 10, = 
and there remains 1, to which 1 down 69, the neck 
Point, and it makes 169 for the Reſolvend; then double 3 
the Quotient 3, and it makes 6, which place on the 
Left Hand of the Reſolvend for a Diviſor, and ſeck how 
often 6 in 16, the Anſwer is tWiee; put 2 in thèe Quo?- 
„%%% - og FB... 


2 


"Xo 25 7 


tient, and alſo on the Right Hand of the Diviſor, ma- 
king it 62: Then multiply 62 by the 2 you put in the 
Quotient, and the Produ is 124; which ſubtract from 
the Reſolvend, and there remains 45; to which bring 
down 29, the next point, and it makes 4529 for a new 
Reſolvend: Then double the Quotient 32, and it makes 
64, which place on the Left Side the Reſolvend for a 
Diviſor, and ſeek how oft 64 in 452, which you will 
find 7 times; put 7 in the Quotient, and alſo on the 


tiplied by the 7 in the Quotient, it makes 4529; which 
ſubtracted from the Reſolverd, there remains nothing: 
So 327 is the ſquare Root of the given Number. 


the Rogy whereof is required. 


A 33 — 
| -=<=2S ® © 06 
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r : I 0 : 
9126 : 
126 
3006) 18741 


ON 
30124g}y025600 
353 202229 | 

ar? Remains .121871 
Having pointed the given Number, as before directed 
ſeek what is the greateſt ſquare Number in the firſt 
Point 2, which is 1; put 1, the Square, under 2, and 
13g; the Root thereof, in the Qpotient; ſubtract 1 from 
235 and there remains 1; to which bring down the next 
Point 26, and ſet on the Right hand, making it 126; 
double the 1 in the Quotient, which makes 2 ; ſet 2 on 
the Left Hand for a Diviſor, and aſk how often 2 in 


* 
4 
f 


F 
—_ 


and alſo on the Right Hand. of 


1 453 


34 Extraction of the Square Root. Part J. 


n of the Diviſor, makingit 647, which mul- 
70 


Example 3. Let 2268741 be a ſquare Number given, | 


12, *'which will be. five:times;; 8 _ — 


: Chap: 7. Extraction of the Square Root. 35 
25; multiply (as in common 1 25 by 5, and 
there remains 


Ro e eg 125 e 126, any 8 
1: Bring down the next Point, 87, and it makes 187 
for a n - Refolvettd, atid double the 15 in the Quo- 
tient, it makes 3o tor a new Diviſor: Then ſeek how 
often 30 in 18, which you can't have; ſo that you muſt 
put o in the Quotient, and alſo on the Right Hand of 
the Diviſor, and bring down the next. Point, and it 
makes 18741 for another new Reſolvend: Then ſeck 
tow often 3oo in 1874, which will be 6 times; put 6 
in the Quotient, and alſo öñ the Right Hand of the 
Diviſor, multiply and ſubtra&, - and the Remainder | 
will be 705. Now, if you have a mind to find the Va- 
lue of the Remainder, you m̃ay annex Cyphers, by 
two at a time to the Remainders; and ſo proſecute the 
Work to what Number of Decimal Parts you pleaſe ; 
thus, to 705 annex two Cyphers, and it will make 
70509, and the Quotient doubled; is 3012 for a Divi- 
ſor : , Then ſeek how often zotz in 7050 (rejecting the 
Unit's Place) which will be twice; put 2 in the Or 


ceed as before, and yd will get 3 in the Quotient next. 
So the ſquare Root of the given Number is 1506.22, 
which being ſquared or multiplied by itſelf, and the 
laſt Remainder added, will make the given Number as 

follows ?- | . | 
OD 0 1505 23 
1505 23 


—————— 


D. 7 n * < * 
2 vhs * 2 = 


451869 
301246 
907% 
7531150 
150623 


Sol | 3 2268728 8129 
The Remainder add 12 1871 


= 


5 5 Proof 2268741.0000 


| bi. vo- 

tient, and alſo on the Right Hand ef the Diviſor, and . 
multiply and ſubtract as before, and the Remainder 

will be 10256; two which annex two Cyphers, and pro- 
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Chap. 7. Extraction of the Square Root. 37 


Ik the given Number be a mixed Number viz. con- 
ſiſting of a whole Number and a Decimal together 
make the Number of decimal Places even, that is, 
2, 4, 6, 8, &c. that ſo there may a Point fall upon 
the Unit's Place of the whole Numbers, as in this 
laſt Example, and in that following. 


nnn 3-29 


More Examples for Pradice. 
Example 2. 751417 57450865 84 Root 
64 ; l 


16601114 


i 1725) 11817 
103 56 ; SE Me 
17328) 145157 
1733640783345 
G2. 693456 
— 99929 


{ 


73 7 * $i: 


36 Extraction of the Square Root. Part, I. 
Examble 3. Let omg. 7512 be . to ind the 


ſquare Root. 
646544 ae 379 Root. 
64 


161) 167 . 
EY £ 161 n 
16203) 61437 
4869 
IAB — - 
162067) 1292851 
| TINO |: 


86 eg 
14586741 


5 — ——— 


Remains 251479 


4742 
14 


In this Example there are five Places of Decimals ; 


put a Cypher to it, to make it even, that fo there 


12 a Peint fall upon. 45. the Unit“ 8 Place. 
* 


7. fd the ee k Rout if a  Frattion . 1 


11 ir be 4 Decimit reger, the Work differs' no- 
cas zom the Examples f foregoings only. you 127 be 

ber ari ght; for (as 
© Namber of Places muſt al- 
| ways be made even, and then begin to point at ths 


mindful to point your 5 
was before directed) t 


Right Hand, as in whole Numbers. 


If it de a Volg Fraction, it muſt be reduced to a 


Deeimal, by the firſt Rule of the ſecond Chapter. 


I ſhall give an Exouph or two in each Caſe, * ſo 
et 


cor clude this Chapter. 


* 
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Let .125 be a Decimal Fraction given, whoſe ſquare 
Root is r Be and let it be required to have four 
Places of ecimals i in the Root. 


12500000. 3535 
9 1 
65) 350 
325. 
703) 2500 
: OP. 


2685) 39160, 
35325 


2 
= ws A——awcis = —_ 


3775 


— 


g Io this Example. there muſt be ge Cyphers an- 
nexed, becauſe two Places in the Sq uare make but one 
in tle Root. 


Let the Square Root of. 007¹ 5 be e required. 
.co71 50 (084 
64 73 
164) 750 
556 


94 


In this a Cypher is added to make the Places even. 


| Let 


| 40 Extraction of the ä Root. Part I. 


Let g be a Volgas Fraction given, whoſe 4: pov 
Root i is  requir'd. 


/ . 
8) 7000 9.875 00000 (9354 
64 8 
=: 183) 650 
% dsc e tee 
I * 9325 
* 5 18704) 77500 
_ - : | 748 816 
| ; 2684 


Reduce this 7 to a Decimal, it makes . 875, to 
which annex de Nen and extraQ the Square Root, 
as if it was a wh Number. So the Root is +93 54. 


Let 838 be a N Fraftion, whoſe Square Root 


is required. 
PEP k 
9610) 3.0000000[o| _ 3h 62 2500559 
AX oo 5 3 
| 105)625 
120 5 19 : 525 & 
hag Ee 1109) I 0000 
__ 9981 
1 | "4s OWE; BY 
: 480 . 
480 


won | 3 
W In 


Chap. 8. Extraction of the cube Root. 41 | 


In extraQing the Root .of this, bela the firſt 


Point conſiſts of Cyphers, there muſt be a Fol 
put in the Tt 


| To prove wh Rule, ON the Root, and to the 
Product add the Remainder, as was before directed. 
To ſquares Ndmber is to multiply it by itſelf: ard 


to cube it is to multiply the a of the Number by 
the N aner itſelt. | 


HAP. VIII 
Extraction of "i cune Roor. 


＋ 0 extract the Cube Root, FO W elſe but | 
to find ſuch a Number, as being firſt multiplied 
into itſelf, and then into that ProduQt, produceth the - 


iven Number ; ; which to Hrs ob erve theſe fol- 
55 3 Directions. 


You muſt. 1800 our given Number, N 
of the Unit's Place, 7 make a Point or Dot over 
every third Figure towards the Left Hand. 


24% Seek the reateſt Cake Names in the firſt 
Point, towards tlie Left Hand, putting the Root 
thereof in the Quotient, and the ſaid Cube Number 
under the firſt Point, and ſubtra& it therefrom, and 


to the Remainder bring « wh. the next F and * 
that the Reſolvend. | 


1% Triple the Geden. and * it under the 
Reſolvend, the Unit's Place of this under the Ten's 


Place of the Reloivens ; and call this the DOOR Quo- 
tient, 


85 | ___4tbh, 
n f TE 


Rn F 


22. 


42 


— 


% 


bly, Square the Quotient, and triple the Square, 
and place it under the triple Quotient; the Units of 
this under the Ten's Place of the triple Quotient, and 
call this the Triple Square. ns | 


Filly, Add theſe two together, in the ſame Order as 


3 proceed in all Reſf (&: as before. 


they ſtand, and the Sum ſhall be the Diviſor. 


6thly, Seek how often the Diviſor is contained in 


the Reſolvend, rejecting the Unit's Place of the Re- 
ſolvend (as in the Square Root) and put the Anſwer in 


7thly, Cube the Figure laſt put in the Quotient, 


and put the Unit's Place thereof under the Unit's 
Place of the Reſolvend. 


Shy. Multiply the Square of the Figure laſt ot 
in the Quotient, into the triple Quotient, and place 
the Product under the laſt, one place more to the 
Left Hand. FT PEO, 

* 


ꝓtbhy. Multiply the triple Square by the Figure laſt 
ut in the Quotient, and place it under the laj + One 


lace more to the Leit Hand. 


: rothly, Add the three laſt Numbers together, in 
ee Order as they ſtand, and call that the Sub- 


L ally, Subtract the gubtrahend from the Reſol- 
vend, and if there be another Point, bring it down in 
the Remainder, and call that à new Refol 


1 
* 7 


2. 1 3 
1 4 s 
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vend, and 


— 4 
n 3 3 
8 1 „ 
0 4 b 1 
0 - 4 5 7 4 
FE . # + tt 
os © —_— : 
s F ; : o 
_ o 3 . 95 - * * 
E. 
Ss * * > ad > 5 * = * 
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Chap. 8. Extraction of the Cube Root. | 43 


Example 1. Let 314432 be a cubick Number, whoſe 
| Root is required. | 1 


314432(68 Root. 
216 | 


98432 Reſolvend. 

Triple Quotient of 6 

108 Triple Square of the Quotient 6. 
1098 Diviſor. 15 DD, 
512 Cube of 8, the laſt Figure of the Root. 


After you have . the given Number, ſeek what 
is the greateſt Cu : | 

which, by the former little Table { Paze 34) you will find 
to be 216, which is the neareſt that is leſs than 314, and 
its Root is 6; which put in the Quotient, and 216 under 
314, and ſubtract it therefrom, and there remains 98, 
to which bring down the next point, 432, and annex 
to 98, ſo will it make 98432 for the Reſolvend: Then 


triple the Quotient 6, it makes 18, which write down, 


the: Unit's Place, 8, under 3, the Ten's Place of the 
Refolvend : Then ſquare the Quotient 6, and triple that 
Squares and it makes 108, which write under the triple 


Quotient, one Place on the Left Hand; then add thoſe 
two Numbers together, and they make rogs for the Di- 
viſor: Then ſeek how often the Diviſor is contained in 


the Reſolvend (rejecting the Unit's Place thereof) that 
is, how often 1098 in 9843, which is eight Times; put 


Number in 314, the firſt Point, 


"=D 


F'Y 


8.in the Quotient, and the Cube thereof below the Di- 


viſor, the Unit's Place under the Unit's Place of the 
Reſolvend : Then ſquare the 8 laſt put in the Quotient, 


and multiply 64, the Square thereot, by the triple . 


tient 18, the Product is 1152; ſet this under the 
of 8, the Units of this under the Tens of that. 5 


i 


4 
POSE 
1 


« >. 4 
8 4 1 
» 1 y 

. 1 7 


a 4 Extraction of the Cube Root. Part J. 0 
I ben multiply the triple Square of the Quotient b 
8, the Figure laſt put in the Quotient, the Product 4 


864; ſet this down under the laſt Product, a Place : 
more to the Left Hand: 'Then draw a Line under 5 
- thoſe three, and add them together, and the Sum is * 
238432, which is called the Subtrahend, which being . 
ſubtracted from the Reſolvend, the Remainder is no- 4 

thing. Which ſhews the Number to be a true Cu- 

* bick Number, whoſe Root is 68; that is, if 68 be 
cubed it will make 314432. " 288 5 

For, if 68 be multiplied by 68, the Product will 
be 4624, and this Product multiplied again by 68, the _ 
laſt Product is 314432; which ſhews the Work to be | 
. + pt} 5 . 1. 
„„ 25-57 2 
| 68 8 ; ON 
3 a. OE... 
The Work. 428 | V 113 
Ql . dt Zh 
VVV | 

„ 36992 ; | WL ha ' 

„ RR . 5 
The Proof 3442 . — 
Example. Let the ende Root of 5735339 be re- . 
A FCC ⁰ Fo barb Þ | of 
After you have pointed the given Number, ſeek — 
; what is the greateſt Cube Number ': of © firſt 82 
Dooint, which (by the little Table, Pag?“ u will — 
find to be 1, which place under 5, and 1, the Root 8 
"thereof, in the Quotient, and ſubtract 1 from 5, and | 
| there remains 4; to which bring down the next Point, 
2 makes 4735 for the Reſolvend: Then triple the 1, cor 
5 and it makes 3, and the Square of 1/is i, and the bu; 
4 Triple thereof is 3; which ſet one under another, in Su 


their Order, and added makes 33 for the Diviſor : 
Seek how often the Diviſor in the Reſolvend, and pro- 


5735339 


ceed as in the laſt Example. 
BP: 


= oh. ME. 


Chap. 8. Extraction of the Cube Root. 


e more than 7 times in 4735, the Reſolvend; 


Subtrahend will be greater than t 


5735339 (179 Root. 
3 


4735 Reſolvend. 


— 


3 Triple of the Quotient 1, the firſt Figure. | 
3 The triple Square of the Quotient 1. | 


— — 


33 The D'viſor. 


4 The Cube of 7, the ſecond Figure of the Root. 


147 The Square of 7, multip. in the triple Quot. 3. 
21 The triple Square of the Quotient, multip. by 7, 


| 


3913 The Subtrahend. 


— — 


8223:9 The new Reſolvend. 


51 The Trip. of the Quot. 175 the two firſt Fig. 
867 The triple Square of the Quotient 1) | 


Co 


5721 Diviſor. 


729 The Cube of 9, the laſt Figure of the Root, 
4131 The Square of 9, mult. by the triple Quot 31 
7803 The triple Square of the Quotient 867 by 9 


. 


822339 The | Subtrahend. 


In this Example, 3 3, the firſt Diviſor, ſeems to he | 
ut if you work with o, or 8, 8 will find that the 
e Reſolvend. | 


Some 


— 


ö 
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Some more Examples for Practice. 


32451759 (319 The Root. 
27 


5451 N 


9 The Triple of 3. | 
_ The vile Sq uare of 3. 


| 279 The Diviſor. 


1 The Cube of 1. the ſecond 8 
The triple Quotient by the Square of 1. 
The triple Square mult. by „ the ſecond Figure 
2791 The Subtrahend. 1 : 
2670759 A new Reſolvend. 1 


93 The Triple of 334. 
Pp 2683 The triple e 31. 


2892 3 The Diviſor. 
| 729 The Cube of 8. the laſt Figure, 

7533 The Square o 9, by 6835 the triple Quotient 
25947 The triple Square 2883 by 9. 


2670759 The Subtrabend. 


on 


. 


( ; 


2 %% „„ „ „ 


8466 


nk ID 1 © a. 
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84604519 (439 The Root 


| tact Reſolvend. 


12 The Triple of 4. 
48 The triple Square of 4. 


492 The Diviſor. 
27 The Cube of 3. 


108 'The Squareof 3, by the triple Quotient. f 
144 The triple Square by 3. : ES, | 


15507 The Subtrahend. 


5097519 Reſolvend. £5 . | [ 


1 The Tripleof 3. Y 


55599 The Diviſor. 

729 The Cube of 9g, 

10449 The Square of 5 b „ 
49923 The triple Square by 9. 


— — 


nt 50975 19 The Subtrahend: 


” he 
1 4 N yu 
4 % 


460 8 2 5 So] 2526 
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259697989 (638 
21 


43697 Reſolvend. 


is The Triple of 6. 
106 The trip e Square 6. 


2898 The Diviſor. | 


Wh 


162 The triple Square of 3 by 18. 
324 The triple Square 108 by 3. 


34047 The Subtrahend. 
9650989 Reſolvend. 


. 


189 The Triple of 63. 
11907 The triple Square of 63. 


119259 The Diviſor. 


3 
512 — — Cube of 8. | 
12096 The Square of 8 b 489. 
95255 The ales I\AS 27 by 8. 


9647072 The Subtrahend. 
3917 The Remainder. 


Part I. 


27 The Cube of 3, the "RA" Figure. : 


— 


220698101 25 (2805 
8 | 
14069 Reſolvend. | 


6 The Triple of 2. 
12 Triple Square of 2. 


— — 
— ——ͤů— _ — 


2 ———ů— — 2 —— 


84 Triple of 28, 
2352 Triple Squa. of 28. 


23604 The Divi vr. 


os 


— — — D — — 


235200 Triple Square of 280. 


1176000 
1178101 25 Subtrahend. 


e=ca wa as os as . 
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In this Exams le. 13952, 
being ſubtrated from 
the Reſolvend, 14069, 
the Remainder 1s 117, 


to which bring down 
- 810, the third Point, 
and it 'makes 117810, 


for a new Reſolvend, 


and the next Diviſor is 
23604, which you can- 


not have in the ſaid 
Reſolvend (the Unit's 


Place being rejected) ſo 


you muſt put o in the 
Quotient, and ſeek a 
new Diviſor; (after you 
have brought down your 


laſt Point to the Re- 
ES ſolvend) which new Di- 


viſor is 2352840, which 


you will find to be con- 
tained five times. So 
proceed to finiſh the reſt 


8 % 


of the Work. 


25917056 


So 0 n of the Cube Root. Part I. 


2590 jogb(a95 9. 


17917 T be Reſolvend. 


6 The Triple of 2. 
12 The triple Square of 2. 


——— 


126 The Diviſor. 


— — 


729 The Cube of | Fr the —_ Figure. 
436 The Square of 9 b 


4 7 7 


108 The triple Square by 9. In this Examsl-1 I} * 
—— annex three Cyphers : 
| 225258 The Subtrahend. to the Remainder, a 
—— Which makes the zd 8 

1 528056 The Reſolvend. Reſolvend by which | 
——— Means I bring one 85 
87 The Triple of 29. Place of Decimals. 

| rens T he triple Square of 29. And ſo you may 

—.—— | proceed to more De- 7 
25317 The Diviſor. © cimal Places at Plea- | 
— ſure, by annexing 3 Le 


125 Cube of 5, the 3d Fig. Cyphers to the next 
2175 The Square of 5 by 87. Remainder, and car- 5 
12615 The triple Square * 5. rying on the Work 4 
— - AS betore. L 


1283375 The Subtrahend. V as 


_ ps —— * 1 8. 


ee 000 The Reſolvend. 


— — 


| 885 The Tri le of 295. 
261075 The triple Square of 295. 


2611635 The Diviſor. 3 


oats 729 The Cube of 9, the laſt Foe, 
71685 The Square of 9 by 885. 
2349675 The triple Square by 9. 


235685079 The Subtrahend. | 
7995921 The Remainder. E 93759 


- 


03759 
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93759-575070(45-42 
64 


29759 The Reſolvend. 


* 
232232 CG ——— 


1512 Tri ple of 4, the firſt Figure. 
48 Tres Saen of 1 8 


492 Diviſor. 


125 Cube of 5, the ſecond Figure. 


51 


300 The Square of 5, by 12, the triple Ge 


5 The ghee "Rey by 5. 


634575 The Reſolvend. 


| 71438 The Triple fac. + SOR Wo 
6075 The triple Square of 45. 888 


60885 The Diviſor. 5 


= — 


64 The Cube o "IF | 
2160 The Square of 4 by I 35 
24300 The triple Square- by 4. 


2451664 The Subtrahend. 


I 18291 1070 The Reſolvend. 


1362 'The Triple of 4 45. 4 
61 $345: The triple Square of 45.4. 
6184842 The Diviſor. 


_ 8 The Cube af 2. - 
5443 The Square of 2 by 1362. 
1236606 The triple Square 52 2. 
123724088 The Subtrahend. | 
59186982 The Remainder. 
D 2 


| 52 Extraction of the Cube Root. Part. I. 
| In extracting the Cube Root of a mixed Number, 
always obſerve to make the Decimal Part to conſiſt of 
either three, ſix, nine, & c. Places; that is, always 
to conſiſt of even Points, as in the laſt Example, 7 

where the Decimal Places were five, to which I an- 

nexed a Cypher, to make it up fix, and ſo I proceed 
to point it; and by that means | have a Point falls upon 
the Unit's Place of whole Numbers ; which you muſt 
always obſerve. bet | 


To extract the CBE Roor out of a 
Co 


This is the ſame to do as in whole Numbers, ob- 
ſerve but the foregoing Directions for the true point- 
ing thereof; for, as was before directed, the Deci- 
mal muſt always conſiſt of three, ſix, nine, &c. 
Places; and if it be not ſo, it muſt be made ſo, by an- 
nexing of Cyphers, as is aboveſaid./- -- ,-_ 13 


1 Tt the Cube Root of a Vulgari'Fraftion be re. 
4 uired, you muſt firſt reduce it to a Decimal, and 


then extract the Root thereof. 


Example; of cb fel. 


Ly 
6 4 


Ts 
£ - - . , ; 7. , 1 : — 
. 1 | Example 
— - * 
i 3 Fw 
2 4 $5 7 — 
7 


requir'd. 


le 


Chap. 8. | 


Example 1, 


- 


Let the Cube Root of 401 719179 be 


401919179(.737 Root, 
343 Cube of 7. 


CO TT IE IEY 


1491 Diviſor. 


ene 
189 Square of 3 by 21. 
441 Triple Square by 3. 


— — 


46017 Subtrahend. Fr 8 


12702179 Reſolvend. 


=> 


| 00 2 == a 2 — 


160089 Dixiſor. 


- 


I — — RI 


343 Cube of 7. 
10731 Square of 7 by 219, 
111909 Triple Square by 7, 


— — ——— 2 — 


1129855 3 Subtrahend. 


. 3626 Remainder. 


b 
| 
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Example 2. Let the Cube Root of 001416 be 
required. 5 


— 


000141600 (. 052 Root 
125 


——— —2—— —— 


16600 Reſolvent 


15 The Tri of 5. 
75 The triple Square of 5. 


0s The Diviſor. 


0 The Cube „„ 
60 The Square of 2 by 15. 
150 The 3 Square by 2. 


— — — 1 


: $608 The Subtrahend. 


Example 3. Let 3 be a | Volgar Fraftion whole 
Cube Root is required. 


B the firſt Rule pf aer II. reduce the  Vulge 


un ion to a Decimal. . SS 


"1 ; 2 


1 . 


bl 


276) 5 0000000001 81 1584 


01811 5942 


ſe 


al 


the Root 


4056 Trip] 
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Ol 2 15942262 Root. 


— 


— IS 9 


19115 Reſolvend. 


22 COL — 


6 The Triple of 2. 
12 The Triple Square of 2. 


126 The Diviſor. 


216 The Cube of 6. 


216 Square of 6 b the Tri le of 2. 
Th Pray Fa. 


Fe. 


e triple Square by 6. 
9576 The Subtrahend. 


539942 Reſolvend. 


78 The Triple of 26. 
2028 The triple Square of 26. 


20358 The Diviſor. 


8 The Cube of 2. | 
312 The . of 2 by 78. 
e Square 2028 by 2. 


408728 The Subtrahend. e 


131214 Remainder. 


and the Sum will be the 


and 1 given Number, if the Work 
is rightly performed. 8— © 4 3 | 


* 


"OX 


- You may prove the Truth of the Work by cubing 
ound, as was ſhewed in the firſt Example; 
and if any Thing remains, add it to the ſaid Cube, 


* 
= 
= 
1 
3 
4 


* * — — 
* 8 . 


56 Extraction of the Cube Root. Part l. 
1 will ſhew the Proof of the fifth Example (Page 48) 


the ven Number being 259697989, whoſe Root is 6 38, 
it being a Sore Number there remains 391 7. Jp 
5 


658 


The Square 407044 
e 
3256352 
1221132 
2442204 


he Cube 259694072 
The Remainder add 3917 


— — — 2 


Proof equal to the given Number 259697989 


ExTRAcTION of Roors, out of any Single 


Powers, by one General Method, deduced 


from the Coxvxboν . SER Es. 


In order to perfolns bis obſerve carefully the fol- 
owing 


1 GENERAL RULES. 
Rule 1 1] Powe the e Number as directed p. 32, 


41, &c. 


„ Fiod the Senden Moat to the Gr Period 


S the Left Hand, and to this Root annex a 


Cyp pher for every Period, except one, in the given 
umber, and _ it to the leight of the given 
Power. - 


Rule 3 1] Take the Difference westen this in- 
voly'd Kot and this given Number for A * 
vwhic 


and then apply it to the 
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which Note with the Sign + if the given Number be 


greater, but with — if the given lumber was leſs 


than the mvoly'd Root. 
Nile 4.] | Raiſe the ſaid Root _ Crphers to a 


Power whoſe Index is one leſs than the Index of the 


given Power, and multipl ply this Number by the Index- 
of the given Power for a Diviſor, by which divide the 
Dividend, taking but one Figure into the Quotient. 


Rule 5) If the aforeſaid Difference was noted 
with +, this Quotient Figure muſt be annexed to 
the firſt taken Root, but if noted with — it muſt be 
taken from the ſaid Root, and the Sum or Difference 
muſt be wro Roe, with in every Reſpect as with the 
firſt taken and'the next Quotient you-get you 
take two Figures, and the next Quotient after that 


you may take * or four Figures, & c. every time 


nearly, doubling the Number of Figures, by which 
Means you may have the Root of any ſingle Power to 


a great revs truer of Figures, which compared 


with the old Method is vaſtly al We ſhall examine 
this Method by an Example or — of the Square Root, 
pe or or higher Powers. 

Example 4 What is the Square Root of 3214897 


OPERATION. 
ö Wen ee of 600. 


32 489 given. Number sib. 
wy 5 (600 firſt Root] 
og) M2: 30 Quotient ſubtraied 
Remainder 251 55 ſecond Root. 


321489 given Number. 
31 3600 Square of 560 SubtraQ. 


- 1120) +7889 (560 ſecond Root. 
1 8 7840 7.0 Quotient add. 


Remainder | 49.0 567.0 third Root. aj 
Ds Here 


58 Extraction of the Cube Root. Patt I. 
Here the neareſt Root to the firſt Period 32 is 6, 
and there are two Periods more in the given Number, 
ſo 1 put two Cyphers to 6 and it makes 600, which 
multiplied by itſelf, gives 360000, Which being greater 
than 321489, I ſubtract 321489 therefrom, and ſet 
the Sign — before the Remainder or Dividend 38511, 
Now the Index of the Square being 2, and the next 
leſs Power to the Square being 1, or the firſt Power, | 
(Rule 4.) the double of 600, viz. 1200, is the firſt | 
Diviſor, and the Quotient comes out 32, but we are 
to take but the, firſt Figure 3, ſo I pul a Cypher in 
the Room of 2; and here Note, the Reaſon of taking 
but one Figure in the firſt Diviſor, two, Figures in the 
ſecond Diviſor, & c. is, becauſe if. we take more, the 
Root will be too much. Hence, when the Quotient 
is to be ſubtracted, you may carry one to the firſt Fi- 
gure towaads the Right Hand, ſo in this Example, in- 
ſtead of taking 30 — 600, I take 40 therefrom; 
for it is to be ſubtracted, becauſe 38511 is noted with 
2, the carrying of this 1, would ariſe from taking 
the 2 out of o, viz. 32 from 600, but when the Quo- 
tient is to be added, ſuch Increaſe muſt not be re- 


But 40 taken from 600, leaves 560 for the ſecond 
Root, which giveg 31 3600 when ſquared, and being 
leſs than the given Number, is ſubtracted therefrom, 
and + 7889 remains for a ſecond Dividend, which 
divided, by twice 560, viz. 1120, gives 7.0; for 
here we are to take two. Figures into the Quotient, 
and becauſe the Dividend is Noted with + this 7.0 1s 
added to 560, which gives 567 for the third Root, and 
being ſquared, is equal to the given Number; fo 567 
is the true Square Root of 321489. 
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Chap. 8. Braces of the Cube Root. 59 


Example 5. What is the es Root of 72 


OPERATION. 


9 the neareſt e to 7, 
7 the given Number 


—— — 


> o{3 the Se Rove; - © 
| 18 No. the Quotient fub: ract, 


—— —— — —ͤ — 


eau 2. 6 ſecond Root, 
8 iven Number, 
46 76 Square of the ſecond Root. 
8 2) F-agol 6 ſecond Root, a 
os: .046 Quotient add, | 
2 320 2.646 third Root,” 
% 34 
(8) 8 
en 316 Square of 2. TY 
7 gien Number ſubtract, 
5.292.001 3160 F 2.646 third Root, 
10584 N 048 Quot. ſubtrat, . 


c ——_  -- ö 


25760 2, 645751 3 fourth, 
21166 „ 


45920 Root true to the laſt 
423 1 Figure. 


35840 | 3 
31752 5 ; 


Remain (4088) 


Here 


_— 


60 Rxtraction of the Cube Root. Part 1. 
Here the neareſt Squares to the given Number 7, 
ae 4 and 9, but 9 is nearer to 7 than 4, ſo I take o, 
_ whoſe Square Root is 3, and twice 3 is 6, the firſt 
Diviſor; alſo becauſe the Quotient 0.3 is to be ſub- 
tracted from the firſt Root 3, I ſubtract o.4 as di- 
rected in the laſt Example; for the ſame Reaſon 1 | 
ſubtract - 0002487, inſtead of .coo2436 from the | 
third Root 2.646, and ſo get 2.6457513 for the | 
Square Root of 7, and if you ſquare this laſt Root, 
and proceed as before, you may rely on ſeven or eight 
Figures in the Quotient, and ſo have the Root to four- 
teen or fifteen Places of Decimals. | 1 5 ! 
This Method of extracting Roots proves itſelf as it | 
goes on, for here 3 is more than. the Square Root of | 
7, but 2.6 is ſomewhat leſs; alſo 2.646 is ſomewhat 
more, and again 2.6457513 is ſome what too little; fo 
that every one of theſe Roots: comes nearer the Truth | 
than the preceding one; that is, 2.6 is nearer than 3, 
but 2.646 is nearer than either 3, or 2.6, c. 


Example 6. g What is the Cube Root of 1 728? 
"OPER ATI ON. 


— 


1728 the pron en Number. 
1000, the Cube of 10 ſubtract, 


300) 4728 (1b firſt Root, 


Remains 128 12 ſecond Root. : 
Here the Cube Root of 1, the firſt Period, is 1, 


to which annex a Cypher, becauſe there is another 
Period in the propoſed Number 1728, and it becomes 
10, whoſe Cube 1000, taken from 1728, leaves 728 
for a Dividend; now the next Power below the Cube 
is the Square, and the Index of the Cube is 3, therc- 
fore by the fourth Rule, the Square of 10 is 100, 


- 


— 


5 
Pm, 
* 
9 — 


which multiply'd by 3, gives 300 for the firſt Diviſor, 
and the Quotient 2 added to 10 gives 12 for the ſecond 
Root, which cubed gives 1728; hence 12 is the exact 
Cube Root of 1728. 5 | 


Exampli 


Chap. 8. Extraction of the Cube Root. 61 


Example 7. Let it be required to extract the Cube 
Rout out of ß . —_— 
067507 24239 given Num 
64 Cube of 4, 
Three times the } 48/+.003507 324239} 4 firſt Root, 
Square of . 4 2336 .oo7 Quo. add 


Remains 14 48507 ſec. Root, 


eee 39 given Numb. 
067419143 Sub. C. of. 407 2dR. 


3 times 
5 0 80 496947) +- . 407 2d R. 
of. 407 1s 496947 J. oc Q.add 


3898653 .407158 (third 

3478629 Root to the 

— — laſt Figure. 
4200240 | | 
3975576 


_ — — M 


| Remains 224673 


NOT E. Becauſe the firſt Figu re that ariſes in the 
firſt Quotient is o, you ma 0 ſuch caſes take twWo 
Figures into the Quotient, ſo here I take in o), and 
becauſe two Fi e are Wilen into this Quotient, you 
may take three or four Ff igures into the dert Quotient, 
as per Work. 


er 80 that the Cube Root of eee is . 43 
es nearer. 407; or nearer 9 89 


— 1 


62 Extraction of the Cube Root. Part J. 
Example 8. What is the Cube Root of 282? And 


of 231 ? 
OPERATION I. 
343 Cube . 
282 given Number 
| 197)=61 331 7 . firſt Root, 
58.8 — Quotient fubtract, 


— — 


Remains 22 65 ſecond Root, 


3 Cube Number, 
| 274625 ube of 6.5 


1 126. 75)-+7: 3750 f 6. ſec. Root. 
63375 { 058 Quotient add, 


103750 8 third Root. 
101400 | 


Remains 2350 
OPERATION U. 


216 
N 1 


| 108) Trg ys, 


Remains 42 Gr 15 
231 
1 — . 5 | 


£ 111.63)+4-0190)}. 6.1 
. 334891 036 


3 6.1 36 

| —.— | 
ES Remains 
So the Cube Root. of 282 is 7 4 558, And the Cube 
Root of 231 is 6.1 36 * | Example 


a, + 
A 
51 8 
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Chap. 8. Extraction of the Cube Root 


63 
Example 9: What is the Cube Root of 21 50.422 
0 P E. RAT I ON. 
21 5942 e 
100 ube of 10. 


390 I1 ape 10 firſt Root, 
: 1 Jos | ; a add, 


* 250 42 13 ſecond Root, 


— 


| 2197 Cube of 
* aro. en ns, 


— 


7 1 53? 13 ſecond Root, 
* . 456 3 | o. o 306 Quot. ſuder 
3 9500 12.9693 third Root. 
9126 F 


Remains - (374) 
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Example 10. What is the Cube Root of 14? 
OPERATION. 
The Decimal of 13 is 1. 3333 given Number, 
| 1 Cube of 1 | 

0.3 333} 1 firſt Root, 
3 Jo. 1 Quo. add 

* LS - —— — ——— #7; $94 24 

Remains 33 &. 1. 1 ſec Root. 
1.3333 given Number, 

1.8.33 Cubecot 1.1 


3653) 4.602333 
45 — 3170 


> - 7 
R « 
— 
5 * . 
* . B 


.0006427 _ 


1553 1. 1006427 
. 
N 
1013 
726 - 


I * 1 ; Wy 
| 273 
I 


n98— — 


Remains (332) 


In Example 9, Becauſe the firſt Figure in the ſecond 
Quotient is a Cypher, I take four Figures into that 


Quotient, and ſo get the Cube Root of 2 50.42 to 
10, the two firſt Figures 


be 12.9693, but in Example 
1 Quotient are Cyphers, viz. the Places 


of Hundreds and Thouſands are each a Cypher; and 


therefore in this Caſe, I take Figures into the ſaid 


Quotient (you may take ſeven or eight Figures if you 


4 
+ L 


pleaſe) and fo. get 1.1006427 for the Cube Root of 
13, or 1. 3373333, Kc. AA. 


1.1 ſecond Root 


. E 102 GR” 1 2 ä E = by * . * 6 , PO PET" IVY : 5 Z F n — : 
| 333 | 
: _- #4 , + , 4 . 4 s g 4 e 
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64 Exttfadtion of the Cube Root. Part. ] 
we v2 2 1 8 FEEDS R ( 
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Cliap.- 9. Multiplication of Feet, &c. 65 
f.... ͤ A-:Þ. Bo | 
Multiplication. of Feet, Inches and Parts. 


N the aig A of feet, inches, & c. I ſhall en- 
deavour to lay down ſuch eaſy and familiar Rules, 

as may eaſily be underſtood by the meaneſt Capacity. 
lampe 1, Let 7 Feet 9 Inches be multiplied by 
3 Feet 6 Inches, . Ph 


= 

3 6 

23 3Pk.Y 
„„ 


——s 0} 
| Firſt, multiply 9 Inches by 3, ſayin times q is 
t 27 Inches, which make 2 Feet 3 nr ; ſet 4985 3 
under Inches, and carry 2 to the Feet, ſaying 3 times 
7 is 21, and 2 that I carry make 23; ſet down 23 un- 
der the feet. | | 5 

Then begin with 6 Inches, ſaying 6 times 9 is 54 
Parts, which is 4 Inches and 6 Paris; ſet down 6 
Parts, and carry 4, ſaying, 6 times 7 is 42, and 4 that 
I carry is 46 Inches, which is 3 Feet 10 Inches; which 
ſet down, and add all up together, and the Product is 
27 Feet, 1 Inch, 6 Parts. 1 5 8 e 

Exaniple 2. Let 75 Feet 7 Inches be multiplied by 


9 Feet 8 Inches. 
nd $2 £208 
at 9 8 
to F 
ES SES 2” 8 : 50 4 8 
aid 7JJVCVVVVCCCCCCC et WOE 
ou Firſt, multiply by 2 Feet, ſaying, 9 times 7 is 63, 
of WW which is 5 Feet 3 Inches; ſet down 3 and carry 5, ſay- 
T ing 9 times 5 is 45, and 5 I carry is 503 fet downo and 


carry 5, ſaying, 9 times 7 is 63, and 5 is 68, ſet doun 
| 211. 1 5 1 5 i N SETS 5 | | a 72 68, 


” 0 n : 
; 1 
Cy v.4 


66 Multiplication of Feet, &c. Part], 
68, and proceed to multiply by 8 Inches, ſaying, 8 times 
7 18 56, the Twelves in 9. are 4 Times, and 8-remains; 
ſet 8 a Place to the Right Hand, and carry 4; Then 
multiply 75 by 8, and the Product is 600, and 4 that I 
carry is 604, which divided by 12, the Quotient is 50 1 
Feet, and 4 remains; ſet down 50 Feet, 4 Inches, and 
add all up together, and you will find the Product 730 
Feet; 7 Inches 8 Part. : 

_ I will repeat the laſt Example again, and ſhew ano- 
ther way to work it, which 1. think is better and more 


_ expeditious when there are more Figures than one in | 
the Feet: Thus, . 


wp rv SY 


= 7 2 

9 8 ar 

. e fo 

680 3:2 | 

25 2 42 - pl 

- 25 2 4 I 9 
W 3 
Mdͤultiply by 9 Feet firſt, as above directed; then, in- he 


fſtead of multiplying by 8 Inches, let the 8 Inches be w 
| parted into — aliquot or even parts of a Foot as Jeu th 
find to be contained in that Figure; if you take ſuch 15 
Parts of the Multiplicand, and add them to the former 17 
Product, the Sum Will give the Anſwer: Thus, 8 Inches 2 
may be parted into 4 and 4, becauſe 4 is the third Part 
of 12 : So, if vou take the third Part of 75 Feet, 7 Inches, 


C. and ſet it down twice, and add all together, the Sum 
= will be 730 Feet 7 Inches, 8 Parts, the ſame as before: 
E Thus, ſay how often; in 7, which is twice, ſet down 23 


then, becauſe twice 3 is 6, ſay, 6 out of 7 and there re- 

mains 1, for which you muſt add 10 to the 5, and it 
makes 15 ; then the Threes in 15 are 5 times, fet down 

| 5 and becauſe 3 times 5 is 15, there is o remains. 
Then go to the 7 Inches, ſaying, the Threes in 7 are int 
twice, ſet down 2 in the Inches; and, becauſe twice 3 Fe 
is 6, take 6 out of 7 and there remains 1 Inch, which 
12 Parts; then the 'Threes in 12 are 4 times, and o re- Pa 
mains. So the third Part of 75 Feet 7 Inches, is 25 1 an 


Chap. 9. Multiplication of Feet, &c. 67 
Feet, 2 Inches, 4 Parts; which ſet down, again, and 
add all together, the Sum is 730 Feet, 7 Inches, 8 
Parts, the ſame as before. 7 

Example 3. Let 97 -—_ 8 Inches, be multiplied 
Ly 8 Feet, 9 Inches. F. I. en OF OR 


— 


2 


b Ṽ gee Pip) eu 2 

| Begin, firſt to multipliy by 8 Feet, ſaying, 8 times 8 is 

64 Inches, that is, 5 Feet 4 Inches; ſet down 4 Inches, 
and carry 5, ſaying, 8 times 7 is 56, and 5 I carry is 613 
ſet down 1, and carry 6, faying, 8 times 9 is 72, and 6 
I carry is 78, which fet down: Then inſtead of multi- 
plying by 9 Inches, take the aliquot Parts of 12, which 
9 makes, which is 6 and 3, 6 Inches being half 12, and 
3 the fourth Part; therefore take the half of 97: Feet, 8 
Inches, which is 48 Feet, 10 Inches, and becauſe 3 is 
halt 6, you may take the half of 48 Feet, 10 Inches, 
which is 24 Feet, 5 Inches; add all up e and 
the Sum is 854 Feet, 7 Inches. See the Work, as above. 
Example 4. Let 75 Feet, 9 Inches, be multiplied by 


* 


17 Feet 7 Inches. F. I. 


. 


> 4 8 . — 


| | 1 RAE ee e 

In this Example, ee e more than 12 Feet 
inthe Multiplier, therefore I firſt multiply the 5 by 17 
Feet; then becauſe the aliquot Parts in 7 Inches are 4 
ard 3, that is, a Third and a Fourth, I take the third 
Part of 755 Feet, 9 Inches, which is 25 Feet, 3 Inches, 
and the ourth Part thereof is 18 Feet, 11 N 3 
r 1 . arts; 


— 


68 K Multiplication of Feet, &cc. 'F P ar t J. 


Parts; then the aliquot Parts of 9 Inches are 6 and Jy 


” : 


at ts half and a fourth; therefere I take half 17 
eet, which is 8 Feet, 6 Inches, and the fourth Part is 
1 Feet, 3 Inches, not meddling with the 7 Inches, be- 

cauſe that was multiplied into the g before) then add 
— together, ol the Sum is 1331 Feet, 11 Inches, 
[3 Parte. ane ta 5 

Example 5, Let 87 Feet, 5; Inches, be multiplied b 

35 Feet 8 Inches. P. . N F pv 


87 "8 
435. N 
2 5. 

29 1 8 

29 1 7 

11, 8. of 3 

2 11 Of 


3117 


Work here as in the laſt Example. After you have 


multiplied the Feet, then take the aliquot Parts of 8 
Inches, which is two Thirds; therefore take the third 

Part of 87 Feet 5 Inches, and ſet it down twice; thus, 
the third Part of 87 Feet, 5 Inches, is 29 Feet 1 Inch, 
8 Parts; ſet this down twice: Then the aliquot Parts 
of 5 Inches are 4 and 1, that is, a third Part and a 


{ . twelfth Part; therefore take a third Part of 35, which is 


11 Feet, 8 Inches, and a twelfth Part of 35 is 2 Feet, 
Inches ; ſet all theſe one under another, and add them 
together, and the Sum is 3117 Feet, 10 Inches, 4 Parts. 
=  — Example 6. Let 259 Feet, 2 Inches, be multiplied 
by 48 Feet, 11 1 | 1 + oO 
5 2 777 


— 


WF. 


Chap. 2. Multiplication of Feeet, &c. 69 
| Firſt, multiply the Feet; then take the aliquot parts 
of 11, which will be 6, 4 and 1, that is, an Half, a 
Third, and a Twelfth; therefore take the half of 259 
Feet 2 Inches, which is 129 Feet / Inches, and a third 
Part is 86 Feet, 4 Inches, 8 Parts, and the twelith Part 
of 259 Feet, 2 Inches, is 21 Feet, 7 Inches, 2 Parts; cr 
becauſe 1 is the fourth Part of 4.) you may more rea- 
ily take the fourth Part of 86 Feet, 4 Inches, 8 Parts, 
which is alſo 21 Feet, ) Inches, 2 Parts; then becauſe 
2 Inches (in the Multiplicand) is one Sixth of 12, take 
the ſixth Part of the Feet, only, in, the Multiplier, viz. 
48, which quotes-8 Feet, and add all together, and the 
Sum is 12677 Feet, 6 Inches, 10 Parts. See the fore- 
oing Work correted. net 
I ſhall ſet down only the working of ſome ſew Ex- 
amples in Feet and Inches, and then proceed to multi- 
ply Fee: inches, and Parts, &c. | | 


4 „ 
„ . ne RUS 
3 i ta 
o | 1476 | 1 
537 . 984 „„ 
59 9 of F. 15 4 91178 : 
= oA of 38 11 6 QI) © 
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10 Multiplication of Feet, &c. Part ] 
Example 11. Let 7 Feet, 5 Inches, 9 parts, be mul- 
tiplied by 3 Feet, 5 Inches, 3 Parte. 


by multiply 7 Feet, 5 Inches, 9 Parts; Firſt I ſay,; 
times 9 is 27 Parts, that is, 2 Inches and 3 Parts, ſet 
down 3 under the Parts, and carry 2, ſaying, 3 times 
5 75 15, and 2 I carry is 17, that is one Foot 5 Inches; 
et down 5 Inches and carry, and fay, 3 times 7 is 
21, and II carry is 22; ſet down 22 Feet. Then begin | 
with 5 Inches, ſaying, 5 times 9 is 45, which is 45 
Seconds, which 18 55 3 Parts and 9 Seconds; ſet down 
9 Seconds a Place towards the Right Hand, and carry 
3 Parts, ſay ing, 5 times 5 is 25, and 3 I carry is 28, 
which 5 nches and 4 Parts; ſet = a + Parts, and 
carry 2, ſaying, 5 times 7 is 35, ard 21 carry is 37, 
hack is 3 1 — ae ſet hows 3 Feet 1 lech. and 
begin to multiply hy Parts, ſaying, three times 9 is 27 
e _ 2 Se 1 5 1 3 Thirds; ſet down ; 
Thirds, and carry 2, ſaying, 3 times 5 is 15, an 
carry is 1, n Part — 5 Seb dd Tet do * 
Seconds, and carry 1, ſaying, 3 times 7 is 21, and 
carry is 22, Which is 1 Inch and 10 Parts; Which ſet 
down, and add all up, and the Product is 25 Feet, 8 
Inches, 6 Parts, 2 Seconds, 3 Thirds. 
NO , That in multiplying Feet, Inches and Parts, 

& c. if Feet be Wu by Feet, the Product is Feet; 
and Feet multiplied by Inches, the Product is Inches, 
and the twelfth Part is Feet; and Parts multiplied by 
Peet, the Product is Parts, and the twelfth Part thereof 
is Inches; Parts multipled by Inches, the Product is 
* econds, and the twelfth Part thereof is Parts ; and 
Parts muliplied by Parts, the Produ is Thirds, and 
the twelfth Part thereof is Seconds. - 


gane Example, 1 firſt begin with J Feet, andthere- | 


— 


NL 7 
7, ole Wat e creo ek hg 
„„ 
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Chap. 9. Multiplication of Feet, &c. 71 

So that if you begin to multiply Parts by Feet in 
the firſt Row, and Parts by Inches in the ſecond Row, - 
and Parts by Parts in the third Row, the firſt Figure 
in every Row will ſtand a Place more towards the 
Right Hand, as you may ſee in the laſt Examp/e. 


Example 12. Let 37 Feet, 7 Inches, 5 Parts, be 
multiplied by 4 Feet, 8 Inches, 6 Parts. 


N E 
f 37-73 
| 4 8 6 
| 150 5 8 . | 
: 1% 5.:0 4 
| i804 85. TI.75 
I 50. 93:6 TS 
* | 177 1 TT 
j Firſt, I multiply by 4 feet, : aying, 4 times 5 is 20, 
/ which is one inch. 8 Parts; ſet down 8, and carry 1, 


a 
ſaying, 4 times 7 is 28, and 1 I carry is 29, which is 
3 5 Inches; ſet ita Inches, and carry 2, 
ſaying, 4 times 7 is 28, and 2 1 carry is 30; ſet doun 
o, and carry 3, and ſay, 4 times 3 is 12, and 3 is 153 
ſet down 15. Then be in with 8 Inches; but be- 
cauſe the e the Multiplicand are more than 12, 
it will be the beſt Way to work for the aliquot Parts 
of 8; ſo here I work for 4 Inches, and ſet that-down 
twice, 4 being the third Part of 12; therefore take 
the third Part of 37 Feet, 7 Inches, 5 Parts, which is 
12 Feet, 6 Inches, 5 Parts, 8 Secords; ſet this dov n 
twice. Then begin with 6 Parts; but, inſtead (f 
multiplying, take half 37 Feet, 7 Inches, 5 Parts; 
(becauſe 6 is half 12) * ſet it a Place more to the 
Right Hand: Thus, the half of 37 Feet is 18, which 
I muſt count 18 Inches, becauſe the Multiplier is 6 
Parts; fo the half of 37 Feet 7 Inches, 5 Parts, is 1 
Foot, 6 Inches, 9 Parts, 8 Seconds, 6 Thirds; Which 
ſet down, and add all up togethor, and the Sum is 
177 Feet, 1 Inch, 5 Parts, o Seconds, 6 Thirds. 
= CE Examfle © 


| <> 


CO Fr WS pw I fa.o 


* 


2. . 


. + 
If _ 2 


* 


K y 


2 K 4 wr o * 
— - = 


. » 


_-— + x 
A 


* * 
4 9 5 
o 
WF * 1 0 
. 
ry 2 
* 8 — 


» 
N 


* "ig 25 bh 


—. 
2} 
b 


T7 A 


72" Multiplication of Peet, e. = Part 
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725 this Exam he. 9 4 Feet both i ip the Mul- 
volier and Multiplicand are compound Numbers, I 
firſt multiply the Feet one by the other; then take 
the aliquot Parts ef 7 Inches, which are 4 Inches and 
3, that is, a third and a fourth part; ſo take the 
- third Part of 311 5 54 4 Inches, 7 Parts, which is 
153 Feet, 9 Inches, 6 Parts, 4 Seconds, and the 
- fourth Part 18 7) _—_ 10 3 1 Part, ꝙ Seconds; 
ſet theſe down one under another, the Feet under the 
other Feet; then the aliquot Pos of 5 Parts are 4 
und 475 that i is,” a third and twelfth Part; ſo the third 
Part 311- Feet, 4 Inches, 7. Parts, 1 is. 103 Feet, 9 

Inches, 6 Parts, 4 Seconds; but. becauſe the . 
Leng is Parts, it muſt be {et a Place to the Right Hard, 
that is, the 103 muſt be Inches, which is 8 Feet, 7 


38 Inches, [therefore 1 fet down rao 1 0 Inebes, 5 


9 ny 


BY; . 


Erample 13. Let 311 Feet, 4 Inches Parts, be 
| multiplied by 36 Feet, 7 7 . ; 


((d Bao OO = 5 


Chap. 9. Multiplication of Feet, ae... 


Then, becauſe 1 Inch is a fourth Part of 4 Inches, 
therefore I take a fourth Part of 8 Feet, 7 Inches, 
9 Parts, 6 Seconds, 4 Thirds, which is 2 Feet, 1 


Inch, 11 Parts, 4 Seconds, 7 Thirds; which is the 


ſame as if I had taken a twelfth Part of 311 Feet, 
4 Inches, 7 Parts. Then, for 4 Inches in the Multi- 


plicand, inſtead of multiplying 36 Feet by it, take 


a third Part, becauſe 4 Inches 1s a third Part of 12; 


| ſo the third Part of 36 is 12 Feet, and the aliquot 
Parts of 7 Parts are 4 and 3, that is, a Third and a 


Fourth; ſo the third Part of 36 is 12, which now 1s 
12 Inches, that is, 1 Foot, and the fourth Part is 9 
Inches; add all theſe together, and the Sum will be 
11402 Feet, 2 Inches, 4 Parts, 11 Seconds, 11 
Thirds. | | VCC 


| Example 14. Let 8 Feet, 4 Inches, 3 Parts, 5 Se- 


| conds, 6 Thirds, be multiplied by 3 Feet, 3 Inches, 


7 Parts, 8 Seconds, 2 Fhirds. 


4.37 8. 2 
25 o 10 4 6 
32601940 - 
"+: 28: B:. 0< 2-6 85 
1 N 
0 ES En; 6 
Product zy N 1 8 8 1 0 


10 this laſt Example there is no Difficulty, if you 


do but obſerve the former Directions, and ſet every 
Row a Place more to the Right Hand. | 


* * 4 
£ 3 . 
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* > . 2 4 
— Pod 9 . 9 
3 * . b . . 
he. . 0 
* „ a 4 : ward N 

wv 2 . : = 
+". . 

I 

4 - 2 : * 
$ 


| 


- * 


74 _ Multiplication of Feet, &c. Part I, . 
1 ſhall only ſet down the Working of ſonie few 
Examples more, and fo conclude this Chapter. 
Fr . 1 
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2894 3 
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'Þ 76 Multiplication of Feet, Ke. Part I. 
i Y = : H | . | ENT | 


Tie RULE age, 
Bos --- Res J----> | Feet. 
Feet multiplied by I Inches \ produce Incbes. 
8 8 CParts) * (Parts, 
: (ht Cinche. 
2 Incbes multiplied by 5 Inches & produce 5 Paris. ( 
33 (Faris ] {Seconds 


— f F * . *. * . * 


M 0 8. FF 1.TFer 3 . 0 {Per - 
Fun. multiplied by Inches. produce Seconds. 
—_ CParts Tam. 
N. B. 7 5 Thirds 1 one 8 — Second 
"oaks one Part, twelve Parts make one Inch, and twelve 
Inches male one Foot, in this Multiplication of Feet, Inchei : 


jy ne Parts, 


+ 0 24. ISS SE 
COMPLETE ME ASURER. 


. 


1 L 


r 


* 
* 
— a 


CAFE: 
Menſuration of SUPERFICIES.. 


Superficial Figures are all ſuch as have only Length and 
Breadth, not having any commenſurable Thickneſs, . 


_ 


A SQUARE is a Geometrical Figure, having 
pour equal Sides, and as many right (or 
A. ſquare) Angles. To find the ſuperficial Con- 
tent thereof, this is | 2 GED 
„% EW, Mk 8 | | 
Multiply the Side into itſelf, and the Product is the 
G Q 8 534 125 
The 5 


I TY  Menſugation of Superficies. Part Il 


Let ABCD be a Geometrical Square given, each 
Side being 8 Feet, Vards, Poles, or other Meaſure; 
multiply 3 by itſelf, and the Product is 196, which is 
the — Content N 


A 15 | 8 . 1 b 
5 |; f 2 3 = 3 

bi | PPT "TIF: Si” : 0 
+ ” : . * 1 *% : 5 A 
; . N . a 


— 1 
TY | LEY IP $2 4 ' I4 
— for E 4 14 
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: E 0 2. 7 
; 7 » "4 
* | Do 0 A bY + 1 4 - £4 i - : 2 * : 5% HEE R „ N ; : 


* th 
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= 1 1s - 0 2 I N 3 * 
3 £ „ « OT IN 
L E 1 : nm 2 * 
- W tA - - - N 
£4] g 52 * Ca 8 
bo % . L 
—_s - — ＋ 5 — = 22 . 2 1 — — x! S#4 * r n wad 
. K; > . » 4 1 A 
_ -- : | ©; 4 8 
_ F N ( a 
1 : - FP 
— 23 — * 
2 — 1 p % . 
E. * 4 
8 — ” : " 
- * , 
2 5 
* | 


£ . 8-5 
. — be — — 8 5 A 8 8 
| D = WE. 24 4 3 Eo 0 4 > S 
8 vw 42 4 — 4 & * Hm. C3 3 8 1 = * K. #1 


— — — 
"44 

CE < , . 2 5 
2 . ; 1 

13 7 ; ; . 

* 2 : 

EX. 2 EN $2 r — > EO BO + y 25 0 
* . 


"HB and e * 


. x Wan the Ce palles from 1, 6 Line of 
” _ Numbers; to 14; the fame” Extent in YER from 
VF 2 7 ſame Point turned forward to 196, _ | 


£7 4 OS ; 8-340 x 


* 8 „ 


DEMONS TRATION: » 


9 0 eh SH ofthe given” Square be NP into 
| we equal Parts, and Lines draw from one another, 
= Ccrofling each other within the Square; ſo ſhall the 
whole great Square be divided into 196 little Squares, | 
as you may ſee in the Figure above, equal to the 

Number of - fquare- Feet! Yards, er Poles; br other 

Meaſures, b y which the Sige was meaſured. oth ne 4 
Thug a 
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u. of a PARALLELOGRAM, or 


$ LONG SQUARE. I 
| A Parallelogram is a Figure being four Sides, an _ } 
N 1 as many right Angles, the oppoſite Sides thereof 
] being equal and parallel; To find the ſuperficial 1 
Content thereof, this is | _ 


PRI, a Ay = 4s 5 
Multiply the Length by the Breadth, and the Pro- 
duct is the ſuperficia Content. TERS P 


+4. 
| 5 4D 2 
» —_ i. i * 


— NH 12225 


FLEE 


I” Length 18 
f OT Breadth _ 9, 


Produẽt 8 1 62. 


Let ABCD be a long Square, the Length thereof 
18 Feet, and the Breadth 9 Feet, which” h 5 
1 together, the Product is 162, the ſuperficial Content 


1 thereof. = | 
- | By Scale and Compaſſes.  » * 


Extend the Compaſſes in the Line of Num 1 
e 1 he Compaſſes in the Line of Numbers from 
T 1 to 9, the ſame Extent will reach from 18 down t@ | 
= RE. 
115 E4 DRM 
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fo, Menſuration of Superficies. Part II. 


DEMONSTRATION. 


I the Sides AB and CD, be each divided into 13 
equal Parts, repreſenting 18 Feet, and the Lines AD 


and BC each divided into ꝙ equal Parts, and Lines 
drawn from Point to Point, croſſing. each other wiihin 


the Figure; thoſe Lines will make thereby ſo many 


little Squares as there are ſquare Feet, viz. 162. 


— a ed * x — —_—_ 


. 


5 Il. Of a RH OM BUS. 


A Rhombus is a Figure repreſenting a Quarry of 


Glaſs, having four equal Sides, the Oppoſites 
thereof being equal, two Angles being obtuſe, and 
two acute. To find the ſuperficial Content thereof, 


F 


- Multiply one of the Sides by a Perpendicular let fal 
from one of. the obtuſe Angles to the oppoſite Side, 
and the Product is the Content, 


15 3 
N Perpendicular 13.42 
5.5 


— 


| 6710 
5710 
1342 


— ́—êÜ—ũ—— 


. Ss 93 „ ' 

oy 3 : J 5 8 Ry f * 

2 5 a 
F * 8 * Wy 8 . 

F © © Produtt. 208.010 


* 


— 


lee ABCD bes Rhombus given; whoſe Sides ar | 
each 15.5 Feet, and the 5 EA is 13-42, | 


which multiplied together, the Product is 208.01; 


\ which is the ſuperficial Content of the Rhombus, that | 
38,208 Feet, aad one hundredth Part of a Foot, | 


alf 
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By Scale and 4 Gon . 


Extend the Compaſſes from i to 13.42 3 that Extent 
will reach from 15.5, the ſame Way | to 208 Feet, 
the A | | 


DEMONSTRATION. 


Let CD be extended out to F, making DF equal to 
| CE, and draw the Line BF; fo ſhall the Triangle 
DBF be equal. to the Triang gle ACE; For DF and 
CE are Wen and BF is oo to AF, becauſe AB 
and CF are parallel. Therefore the \Parallelogram ; 
ABEF is equal.to the Rhombus ABCD. 2. 


5 
. 2 * 


. F * — _ 


at 
- * 55 


. 'Of a RHOMBOIDES. GY, 


A Rhomboides ii is a Figure having four Sides, the 

oppoſite whereof are equal and parallel; and 
alſo Tour Angles, the oppoſite! whereof are equal, 
To find The TI BLTTE Content thereof, this is 


The R VJ. L E. 


Multiply one of the longeſt Sides thereof by the 
bp N let fall from one of the obtuſe Angles 
C one of the longeſt 575 and the Fan! is ihe 

ontent, | Fx ++ v3 17 H | 3 


8 = — Arad SF _ 80 9 * 5 2 * 6 car es b ro 
= kf _ : F ; & 2 — þ ; 
8 Menſuration of Superficies. 
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„„ l CCC 

Let ABCD be a Rhoniboides given, whoſe longeſt 
Sides AB or CD is 19.5 Feet, and the Perpendicular 
AE is 10. 2; which multiplied” together, the Product 
1s 198.9, that is, 198 ſuperficial Feet, and 9 tenth 
Farts,-the Content tt, OHH. er 10.01: 5 


* 
if * 


S F * 
1 > g 0 " : . 4 0 
= " Na > 4 ; ; {3 
. *: . 13 9 „ * 1 * : , » * 
7 : * \ . * = * * 3 . * A — _ , 1 
£1 = $) £ | 1. ; | 1 he > 
\ ax; "SS; - . - 5 5 * 3 - 1 * 4 _ bs 4 45 255 " i: - -4 4 
5 2 F C 
b i . ; : : 4 7 - % 4 7 < n N „ * 8 2 5 
2 8 +7 «wv 1% rr 4 4147 FF 7 f* 132 2 5 
4 F, ; 8: # 44 [4 3 * ft Fi 24 * 


If DC be extended to F, making CF equal to DE, 
and a Line drawn from B to F; ſo. will the Triangle 

CF be equal to the Triangle ADE, and the Paral- 
E lelogram AEFB be equal to the Rhomboides ABCD. 
. * 2 h was to be proved. 5 4 pl qe Z 3 R . . 
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- > n 2 > 
* + #4 * j - 1 . + 7 - "” Re * 4 
77 2 i i. EK > WERE 1 1 2 1 1 2 3 Nannen 1 
T _ 213 * 9 —_ 
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; 2 q i b x Y « - 
v4 3 +2 £5 4-6 ' ; FE 
CIs Bo | a 3 10 . 


I n 2 2 42 
| | | " 5 7 p * 4 ot” * „ 1 5 — W 4 : 5 ** IT J wp 
o : N k , 4 N +> . : 
: 7 3 : j 8 * 
$V. Of a TRIAN GLE. 
y 185 N 25 1 2 
* 


3 5 5 A Triangle is a Figure having three Sides and 
A three Angles. - Tangle are. right-angled or 
oblique-angled. Ri MG ed Triangles are ſuch as 
have one right Angle. Oblique-angled Triangles are 
ſuch as have their Angles either acute or obtuſe. An 
obtuſe Angle is greater than a right Angle; that is, it 
is more than go Degrees; and an acute Angle is leſs 
.thaiia right Angle. To find the ſuperficial Content 
Oo, 


*. * 


* 
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; tent. 


14.1 Feet, and the Perpendicular 12 Feet, — 4 
14.1 by 6, half the Perpendicular, and the 'Produdt 4 
is 84.6 Feet, the Content. Or R 14.1 by 12, 
EY the Þ ) 

ſame as before. 


5 6 Half Perpendicular, 12 Perpendicular, 
846 Produ. 569.2 Product. 


Te R U L E. 


Let the Triangle be of what kind ſoever, multipixyx 
the Baſe by half the Perpendicular, or half the Bafe 
by the whale Perpendicular ; or multiply the whole 

aſe by the whole Perpendicular, and take half the 
Product: Any of theſe three Ways will give the Con- 
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71 * 8 ® 
# 1 PO” 
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aun Sen NS UNESETEDDDW moans. 
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od 


80 299 . 's 8 


Let ABC be a right angled Triangle whoſe. Baſe is 


* 
2 


3 


roduct is 169.2; the Half thereof is 84.6, tge 


14.1 Baſe. \ | 14.1 Baſe. 


* 


84.6 Half. 


* PC + 5 EC }, 


3 | Menfuration of — Part II. ( 
| By Scale and CompuTes, 
| OE the Compaſſes from 2 to 14.1, that Extent 
il reach the ſame Way E 12 to 20 Feet, the 
— | Es . 
So WS a 1 % de, | 
"I F 5 2 C | : E 7 | i : 
ee ee E N 4 Baſe. 
155 : : 4 9. © half qa 1. 
: : 50 
A 5 wet 5 60. o ProduR. 
! Half Baſe. 5 


"I I 5.4 , Baſk © 5 * 
3 7.8 — ie 
ISW. 816 
"x 1078 | | 539 | 
& Fs | — \ Lp le ER nes Bf 


120.12 — 0.06 Product. 


7 
8 5 
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4 * 5 —ů—ð — — 0 % K. . - f 
, > * — x * 3 3 2 52 4 * 4 4 - 
J TY f | . 8 | ; : V 5 
* * 1 p : = . : 8 ys = ; : I 9 
E - þ- 4 © . 1 . ; l 7 3 be ON F 1 
N | 1 - 75 e 


ber AC 2 2.) =, an i led Triangle 
given, whoſe Baſe is 15.4, and the Perpendicular 
11.8; if 15.4 be multiplied by 3.9, (half the Pernen- WS. 
= kale t +: Product will be 60.0 ſor the Area or 
ſiuperficial Content: Or, if the Perpendicular 5.8 be 

FE — into half Tae 7. 75 the g Product Wil be 
60.05, as before: 15.4, the Baſe, be multi- 
plied by the whole Perpendicular 7.8, the Product 
- will be 120.12, which is the double Area 3 * Half 
1 Wereof 1 is 60.06 Feet, as before, 8 
l See 


. 'Triangle. 
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See the WORK. 
3 Scale and Compaſſes. 


Extend the Compaſſes from 2 to 15.4, that Extent 
will reach from 7.8 to 60 Feet, the Content. 


DEMONSTRATION. 


- 


5 


If AD (Fig: 1.) be drawn parallel to BC, and DC 
Paralle] to AB; the Triangle ADC ſhall be equal to 
the given Triangle ABC. Hence the Parallelogram 
ABC is double to the given Triangle; therefore 
half the Me of the Farallelogram is the Area of the 
n Fig. 2. the Parallelogram ABEF is alſo 


: double to the Triangle ABC; for the Triangle ACF 


is equal to the Triangle AC, and the Triangle BCE 

is equal to the Triangle BCD ; therefore the Area of 

the Parallelogram is double to the Area of the given 
Triangle. Which was to be proved. 5 


7. find the Area of any plain Triangle, by bas ing the three 


Sid s given, without the Help of a Perpendicular. 


= The RULE. | | 
Add the three Sides together, and take half that 


8 A Sum; then ſubtract each Side ſeverally from that half 
„ Sum: Which done, multiply that half Sum and the 


three Differences continually, and out of the laſt Pro- 
ducq extract the ſquare Root, which ſquare Root ſhall 
be the Area of the Triangle ſought. A 


Fs. 


Example 


"PS * * * 3 * 2 * 2 * od N ah — * 
EE os; f 


| = 86 ? Menſuration of Superficies. 5 Part II. : FR 


2 


— Let ABC * 4 T riangle, whoſe three 
Sides are as followeth, viz. AB 43. 3, AC 20.5, and 
BC 31.2; the de 1s required. 
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Area 296.31 47. 5 The half Sum. 
VVV Difference. 
3325 
90 
1262.5 Product. 
I 6. 3 Difference. 
38475 
a 
12825 EN, 


— _— 


0 4-75 product. 
1 r 4.2 PViſkerence. 
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88 Menſuration of Superficies, Part II. 


DEMONSTRATION. 


Ia the Triangle BCD, I ſay, if from the half Sum 

pbof the Sides you ſubtract each particular Side, and 

multiply the half Sum and the three Differences to- 

* gether continually, the 2 Root of the Product 
. ſhall be the Area of the Triangle. | 


B 


= 
— 
2 


Firſt, by the Lines BI, CI and DI, biſect the three 

= Angles, which Lines will all meet in the Point I; by 

which Lines the given Triangle is divided into three 

_ rew Triangles CBI, DC, and BDI; the Perpendicu- 

lars of which new 'Triangles are the Lines Al, EI 
and Ol, being all equal to one another, becauſe the 
Point I is the Center of the inſcribed Circle 80 Eu- 
clid, Lib. 4. Prop. 4.) Wherefore to the Side BC Fin 

CF equal to DE or DO; ſo ſhall BF be oo to 
zBD+ 


half the Sum of the Sides, viz. =3B C+2 
D. 35 lens » > Cool 
And BA=BF—CD .;; for CAS CO and OD 

: CF, therefore CD=AF, and AC=BF—BD; for 
 - BE=BA, and ED=CF ; therefore BD BA CF, 
BE and CE=BF—BC, „ 4 + L 


Ta 


„ 


N — 8 
5 


_ ficial Content thereof, this is | 
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Then make CK. CE, and draw the Perpendicu- 


urs FH, GH and KH; and extend Bl to H; becauſe 


the Angles FCK and FHK are equal to two right 
Angles, (for the Angles F and K are right Ang 
equal alſo to ECK ACO (by Euclid, 1. 13.) An 
the Angles AC O AIO are equal to two right 
Angles; therefore the Quadrangles FCKH and AIOC 
are alike; and the 'Friavgles CFH and AIC are alſo 


ſimilar. And the Triangles BAL and BFH are like- _ 


wiſe ſimilar. | Ss | 
From this Explanation, I ſay, the Squere of the 


Area of the given FA, > will be BFgAxlAg=BF 


x BAxCAx«xCF. In Words: 


The Square of BF (he half Sum of the Sides) 


1 multiplied into the Square of IA (== IF=IO) will be e 4 
WH equal to the ſaid half Sum multiplied into all the three 


Differences. EL | | | 
For IA: BA:: FH: BF, and IA: CF: : AC: FH; 
becauſe the Triapgles are ſimilar. By Euclid, Lib. 6. 


or 3 3 f 
herefore multiplying the Extremes and Means in 


both, it will be IA XBF FH BAXCAX CFF EH; 


but FH being on both Sides of the Equation, it may 
be rejected; and then multiply each Part by BF, it 
will be BF,xIA;z=BFXBAXCAACEF. Which was 
to be demonſtrated. N 


6 


—— 


$VI Of a RAP EZ IU M. 


A Trapezium is a Figure having four unequal Sides 
FA end oblique Angles. To find the Area or ſuper- 


e 
Add the two Perpendiculars together, and take 
half the Sum, and multiply that half Sum by the 
Diagonal, or multiply the whole Sum by half the 
Diagonal, the Product is the Area. Or you — 


find the Areas of the two Triangles ABC and ACD, 
(by Section V.) and add thoſe two Areas together, the 
Sum ſhall be the Area of the Trapezium. 

Or, Laſtly, multiply the wha 
Sum of the Perpe diculars, and take half the Product 
| lor the Area of the Trapezium. 


2 a EO GVO Ee nog 5 „60 COLLETTE ILIEE EEE IITTT) yo=recey 


: I 
: 7 
: : 
A : | bob evovavatdbans „ en i CE 
| : 80.5 33 
: | 5 TY e ain 
„ BE zo. i 
"ot. | DE==24. 5 
Sum 54.6 
11 | 
| AC=80.5 
2184 DU | 
Area 2190.65 


1 ABCD be a Trapezium wen, the Diagon nal 


1 is 80.5, and the Tee TMs BF: 30.1, d 
the Perpendicular DE 24.5 theſe: two added together 


the Sum is 54 6, the. 2 alf thereof is 27.3, which 


m n by the Diagonal 80.5, the Product is 
2197.6 n is the 1 the Trapezium; or if 
4925, half the Diagonal, be mukiplied by by 54.6, the 


Whole race of the Perpesdiculars, the Piadus is 18 
2497-65, the ſame as before. By 
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e Diagonal by the 


4 
1 
r 
1 
8 
f 
- 
S 
7 


the Triangle ABC, is half the Parallelogram AG HIC: 


| * AC (=KI= GH) = Area of the Trapezium. 


peziums and I riangles, 


Let ABCD EEE be an irregular Figure gives o 


Chapi's. -* Menfuration of Superficies. — 


_ By Scale and Compaſſes. 1 8 


Extend the Compaſſes from 2 to 54.6; that Extent 
will reach from 80.5 to 2197.65, the Area. | 


: DEMONSTRATION. 
This Figure, ABCD, is ccmpoſed of two Triangles, 


Alſo the Triangle ACD is equal to halt the Parallelo- 
ram ACIK, as was proved V. Wherefore the 

Fra ezium ABCD is equal to half the Parallelogram 

GHIK. To find the Area HI BF DE, therefore 


hich was to be proved. _ 


- 
1 
— 


* * 
<8 4 2 
* "4. 


1 
F 8 7 


-& VII. Of Ia GULAR Fi cuRES. 
; / 3 


Pen all ſuch as have more 
Sides than four, and the Sides and Angles urequal. 
All ſuch Figures may be divided into as many Tri- 
angles as there are Sides, wanting two. 'To find the 
Area of ſuch Figures, they muſt be divided into Tra- 
4 Lines drawn from one 
Angle to another, and ſo find the Areas of the Tra- 
peziums and Triangles ſeverally, and then add all the 
Areas together, ſo will you have the Area of the 
whole Figure. — — <p pet 


be meaſured ; firſt, -draw the Lines AC and GD, 
and thereby divide the 7957 Figure into two Trape- 
Ziums, ACG D and GDEF, and the Triangle ABC 3 
of all which 1 find the Areas ſeverally. 
Firſt, I multiply the Baſe AC by half the Perpen- 
dicular, and the Product is 49.6, the Area of the 
Triangle ABC, © 


e DEA retro WH AO RG ABI Ali — 
- a . > 4 * 5 * 8 V 2 J 7 F * * * * * 3 * . a 
Fd * -< 0 * 1 bY ? 


-. 
— 


—— . — . AY een — . , r 


eee * 
" * 18 - 
1 F 


* * 
2 . — . 


» OTROS DOE Bondi els: ae Bk Bhs we, 
TR" 9 R n 
5 2 e ] 8 4 be uy 
Fe „ 
; | + 4 
” FW 


* * 


* * 2 


92 e ee of eg * II. 


Then, for the 'Trapezium, ACG, the two Per- 
pendiculars 11 and 6.6 added together make 17.6; 
the Half thereof is 8.8, which multiplied by 29, the 
Diagonal, the Product is 255.2, the Area of that 
Trapezium. . 

And for the Trapen inn GDEF, the two Perpen- 


diculars, 11.2 and 6, added together make 17.2, the 
Half thereof is 8.6, which multiplied by 30.5, the Dia- 


goral, -the Product is 262.3, .the Arca 3 All 
theſe Areas added ogether make 565. 1. and ſo much is 
the * of the whole irregular Figure. 


Fee the WORK. 


2 half Perpendic. - po 6 J Perpendiculars 


5 496-4 ene 5 17.6 Sum. 
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8.6 Half Sum. 
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- 22 6 . 
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11.2 ( 3 30.5 
e 
1 IA „ 1830 
17.2 Sum. — 


The Figure being compoſed of Triangles and Tra- 


igures being ſufficiently demon- 


will be needleſs to mention any Thing of the Demon- 


tration thereof in this Place. 
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| Rauer Polygons are all ſuch Figures as have 


more than four Sides: all the Sides and Angles 
thereof being equal. Polygons are denominated from 
their Sides and Angles. | 
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2440 --- | | 
262.30 Area of DEE. 


Hexagon 


12 5 2 | CL Dodecagon 5 


To find the Area or ſuperficial Content of any Re- 
gular Polygon, this is . 
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The RULE. ; 


the Sides, 


Multiply the whole Perimeter, or Sum of 


by half the Perpendicular, let fall from the Cente 
the Middle of one of the Sides; or ale the half 


Perimeter. by the whole Perpendicular, and the Pro- 


duct is the Area. 
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Let HIKLMN be a regular Hexagon, each Side 
thereof being 14.6, the Sum of all the Sides is 87.6, 
the half Sum thereof is 43.8, which multiplied by 
the Perpendicular: GS 12.64, the Product is 553.632 : 
Or it 87.6, the whole Sum of the Sides, be multiplied 
by halt the'Perpendicular 6.32, the Product is 553.632: 
the ſame as before; which is the Area of the given 


Hexagon. 
By Scale and Compaſſes. 


- Extend the Compaſſes from 1 to 12.6, that Extent 
will reach from '43.8, the ſame Way to 553.63: Or 
extend from 2 to 12:6, that Extent will reach from 87.6 


to 553.03. EY 

1 DEMONSTRATION. F 
Every regular Polygon is equal to the Parallelogram, 
or long Square, W ble B. th is equal to baff the 
Sum of the Sides, and Breath equal to the Perpendi- 
cular of the Poly on, as appears by the foregoin 
Figure, ; for- the Hexagon HIKLM is made up o 
ſix pane Triangles: And the Parallelogram 
OPQR is alſo compoſed of ſix equal and equilateral 
Triangles, that is, five whole ones, and two half ones; 
therefore the Parallelogram is equal to the Hexagon. 


4 Table for the more ready finding the Area of a Polygon. 
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| 3 Names. | Multiplier. | 
* 3 Trigon 433013 
1 Tetragon 1.000000 
| | 55 Pentagon | 1.720477 
6 I Hexagon | 2.598076 + 
Ton 11 4 gh 3.533959 
5 5 agon | 2 9 
| I Enneagon 6.181827 
„„ 3 1 Decagon 2.69420 
Iii I Endecagon| 8.514250 |_ 
2] 12" | Dodecagon| 9.330125 
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2 the Square of the Side by tlie tabular Num- 
ber 2 AT the Product is the Area of the Polygon. 


| How to find theſe tabular Numbers, 


found .by Trigonometry, 
thus: Find the Angle at 
the Center of the Polyion, 
by dividing 360 Degrees by 
the Number of Sides of the 
Polygon. 
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Example. Suppoſe each 
Side of the Dodecagon an- 
need be 1, and the Area 

be required. . 
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Divide 360 by 12, (the Number of Sides) the Quo- 
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© "tient is 30 Degrees for the Angle ACB; the half there- 


of is is, the Angle DCB, whoſe Complement to go 
Degrees is 75 Degrees, the Angle CBD, Then ſay, 


\As s. DCB 15 Degrees, --- C. Ar;.0.5387004 
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other. The Circle San ing more 8 thati 155 Plat £ 
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9 „. 10 ö $2 535 41 

Hiob len 1. | Hoviog the. Diameter 2 Circumte- 
renee, to-hed Fe Aręa. 5115 2& 9 731751 20S x EE 199; 


- 
> 


< Fg 
A 
5 2 a \ I W 
nr 3203228 with "100? A as SLA i IC lis, 3h . Ke 
; a LI ; 4 of d 2 
7 2+ f 25 574 et : >| +4 $4 4 5 | LS, 
<4 8 4930 A: 12 e, 309 . . 4 Lt ASS 1 
$4 ; a f 2 
- 1 "_ $37 SB a 7 : 


pes 571 
I rj; Circle Foe ity to a). TIP whole < 
| Ba is equal to half the Circumference, and te 
2 Feen, equal te half the Wippefen therefore mul. 
" | tiply;balf the Circumference by half the Diameter, 1 
| andthe Froduc is the. Area of tl de Circle. -, | 

" 3641 n N 4: 2205 22834. Ct 2100 nat 6 14 55 Tal 1 

t Djamer * P atrate «A T3 bis >! ati. > 

2 51 1 tere TS: 1 1s N 15s $23 he tal 
446) 8-16 Ile Being 3312 Fg ATR. ELL 
1 1905 4.4% Ver mts Pot 52 . 
; 53 55 en e Ch 2 #7, 
LE Ws 4 | © . 85 
Emre: Aab 
4$2151;5 5 «11 TR 


700 Ee N x woot: 


oY. TW 9 —— 


55 Yo * * N 2 LY 
in drawa cro 1 the „ * 
ne Wc. thro? the „ 8 : 7 . 122 7 N ab 8 18 I 55 Arles fre 33 is © 1 
cn: [290 e Ne nch e 3 


e e 


— — 1 rats I: * * olle 1 De 


EE £7 Il 
wh - "Y 2m 
. 5 * J 7 = 
. : * 
1 EIN * bs . IF b N 
bs 8 2 * A 


_ 7 


„ hich is leſs't ja tf 
| « Triangle; and b e r tre greater 


Ct 8 6 — 2 5 * 4 Y Cs 1 9 88 — * 


n 4 KS a 16 


"he n furari on Gt Superficies, Part II. 


DEMONSTRATION. 


Every Circle may be conceived to be a Poly gon of 
an infinite Number of Sides; and the Semi nher 
muſt de equal to the Per ano, of. b a Polygon, 


And the Cem Fence of t qual; to the Pe- 
riphery of; the. on; ens be belt, the Circum- 
ference, 3 1 ied half e Plameter, gives che 

rea, as aforela 5110 20D 95 9 1 | 


Or, (with F. Ignat. inn gon 12 Brery Circle 


is eqal to a ReCtangle- Triangle, one of whoſe Legs 


=.) 
ve." 


4 


c the Circumference of the Crx: For ſüch a Tri- 
8 ow. will be greater than any Polygon inſcribed, 
leſs than any Polygon circumicribed, by the 


<4: Boo Elements of Geometty; and therefore 
25 — be eg ual to the/Cittle, 2 
For (ard h he) ſhoald it be Setter thay the Circle, 


| « berths xcoſs-as little as it Will, a Polygon may be 
* circumſcribed; whoſe: Difference, from the. Cizde; 


<< ſhall be yet ſels than the Triage Ben's n that 


66 Circle and the, ReQtangle-Tria t that 
12.0 Polygon will be leſs "an the 4 gh: abſurd ; 
* and\1 this N Ringle is leſs 


« than che Ci cle, af daCfibed Poly ith ma be made 
„which _ be Lens han that rian e 
. le... | 


if every ima 200 Quantit 
Tels = A, T © ra rl thn 5 
antities A arſd B muſt he equ 
And thisPrifciple being granted which is it 3 
. Ng ſelf-evident, it may directty e 5 15 
t the Triangle (ates e to tlie 


10 irele; becaufe get 


which reater 
han By. "theſe 


| Aan e'Chcle, is alſo gredEr than the Triangle.“ 
Problem 


is the Radius, and the-other à right Line'equal' to 


18 26K Bock ct 188 26th, an 27th Articles of the — 2 


drmitted as a Principle, That 
tHties, A and B, are tuch, 


Pi ure, 
aſs RY 


molt exact. 3 


from $2.6 to 71, 


Chap. 1. Menſuration of Superficies. oo 
Problem * Having the Diameter of a Circle, tO 
find the Circumference. | | 


As 7 to 22, ſo is the Diameter to the Circumference. oy 
Or, as 113 to 355» ſo is the Diameter to che Cir- 7 


— xs He's 7 


1 


cumference. | q 
Or, as 1 to 3; 141593, | ſo is the Diameter to the 3 
Circumference. 497 J 


CY 
_—— 


Let the Diameter (as | in the former Circle) be: uy” 
this multiplied by 22, and the Produ@t is 497.2; 
which divided by 7, gives 71.028 for the Circumfe- 
rence.” Or (by the ſecond. Proportion) if 22.6 be 
multiplied * 355, the Product Dill be 8023; this 
divided by 11.3, the Quotient is 71, the Circumle- 
rence. (by the third Proportion) if 22.6 be multi- 
plied into 3. 0 the Product is 71. 0000018, the 
Circumference; Which two laft Preporcigns: are et 
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"By Sele and 1 . 
Ealend dee Compaſs” from 7 to 22, or from tg: 
to 355, or from'1 70 3. 141593 that Extent will Teach | 


CEE F-2 1 The 
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22 5909, the e 
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TOO - Menſuration of Superficies. Part II. 
The . of the Diameter of a Circle, to the 


Circumference, was never yet exactly found, not- 
een many eminent learned Men have labour- 
far therein; amongſt which the excellent 
72 Edlen hath hitherto outdone all, in his having 
calculated the ſaid Proportion to 36 Places of Deci- 
mals, which are engraven upon his Tomb-ſtone in 
St. Peter's Church in Leyden; We er are 
A | 
Diameter. Th 
1 .00000.00000.00000. 00000. oooco. ooooo. 00000 


- Circumference. ' 
3.14159. 26535; 89793. 23846.26433.83279. $0288 | 
Of which large Number theſe fix Places, 3.14159, 


FM anſwering to the Diameter 1.00000, may be ſufficient; 
of the 

| and 1 to 3.14159 59, I ſhall leave my Reader to uſe. 
which of them he pl 

two as moſt exact, Fg the firſt be moſt in Uſe; but 


ree Proportions, as 7 to 22.113 to 355, 
eaſes, but ſhall commend the laſt 


in the following Work I ſhall ſometimes uſe one of 
them, and ſometimes another, but for the moſt Part 


5 that of Van Culen, as being moſt exact. 


to find the Diameter. 


As 1 is to 318 309, ſo is the Circumference to the 


Diameter. 

Ot, as 355 to 113, fol is the Circumference to the 
Diameter. | 

Or, as 22 to 7. ſo is the Circurpference to the Dia- 
meter. 


Let the 88 be 71, (as in the former 


Circle) if 318309 be multiplied by 71 (as by the firſt 
Proportion) the Product Weil th 22.5999 x for the 


Diameter. Or, by the ſecond Proportion, 113 multi- 
1 by 71, the ProduR | is 8023; which divided by 

355, the Quotient will be 22.6 the Diameter. Or, 
* the third Proportion, 21 multiplied by 7, the Pro- 
duct is 497; this diyided by 22, the Quotient is 


Pg oh 


 Priblem z. Having the Circumference 4 a Circle 


.318309 
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to 


te 
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a me 


ter will be 31030. 
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318309 55 
7 113 3 
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1s 22.6, but by the laſt it falls ſomething ſnort. 


meter ſoyght... _ SY YE Bo ns 
Or, you may extend from 1 to. 318309. 
Or from 22 to 7. „ 


Or from 355 to 113; the ſame will reach from 71 


to 22.6, as before. 
Note, That if the Circumference be 1, the Diame- 


Problem 4. Having the Diameter of a Circle, to 
find the Area. | 1 


All Circles are in Proportion one to another, as 


are the A ee of their Diameters (by Euc. 12. 2]. 
Now, the Area of a Circle, whoſe Diameter is 1, will 


| be.785398, according 5 Van Culen's Proportion be- 


3 fore 
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* mentioned; but for Practice 7854 will be ſuffi- 
a cient : : Therefore, 


As 1 (the Sq vare of the Diameter 1) is to .7854, 


Ws is 510.76 he Square of 22.6, the Diameter of 


the given Circle) to 401.15 1 Area of the _—_ 
ES But, ö 4 


According to Meti jus's s Proportion, 


As 452 : 355 :: 510.76: 401. 15, the ſame a3 
before. 


But, if you uſe Archimedes's Proporticn, ſay, 


As 14: 1: : 510.76: 401.31; which Area is 
greater than by the two former Proportions ; ; though 
in {mall Circles this is near n the Truth. 
che Wong of all theſe. 
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By Scale and Compaſſes. 


The Extent from 1 to 22.5, being twice turn'd 
over from .7854, will fall at the laſt upon 401.15, 
the Area, — | 


* 2 


112 As 452: 35552 510.76 
s S 25 355 
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Problem 5. Having the Circumference of a Circle, 
to find the Area. | 
| Becauſe the iameters of Circles are e 
to their Circutnferences; that is, as the jameter of 


one Circle is to its Circumference ; ſo is the Diameter 
of another Circle to its Circumference: Therefore the 
Areas of Oircles are to one another, as the Squares of 
| the Circumferences. 
Circle be 1, the Area of that Circle will be .07958; 


And if the Circumference of a 


then the Squire of 1 is 1, and the Square of 7 (the 
Circumference of the forme Circle) is 5041. There- 
tore it will be, 


- ba: Cir. Area. 84 Circumf. 
- As. +: - oft: 5041 
| | 504¹ . 
* e 
VV 131832 
5 30979 


401.16278 
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Chap. A Menſuration of Superficies. 
Or thus : 


| As 88:7: : 5041 


88) 35287(400.98 Area, 
39% 
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, ; Or, As HO: 113 2 5041 401.15 Area. 


ih Problem 6. By having the Diameter, to find the 
F Side of a Square that is equal in Area to that Circle. 
i If the Diameter of a Circle be 1, the Side of a 
5 Square equal thereunto will be .8862. T herefore,! 
£ As 1 : . 8862: : 22. 2.6 (the: 1 
| 22:6 - 
4 E Ao Sian LB ; 
f 3 475 3 1 5 
0 „„ 
1 22724 „ 
4 2 17724 x Ste > | CT ; L&E | 
To 20.92812 the Side of the Square AC. 
; BE. Let, 
Or 


EP” 
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5 


Let the Diameter of the Circle EF or GH, be 


22.6 (as before) to find the Side of the Square AC, 
AD, & c. If . 8862 be multiply'd by 22.6 the Pro- 
- du& is 20.0291 2, which is the Side of a Square, equal 


in Area to the Circle given; for if 20.0281 2 be mul- 
tiplv'd Square-wiſe, that is, by itſelf, it will produce 


401.1255907 344, Which is nearly equal to the Area 
usch in the laſt Problem.. 


F 


o 


You may find the Side of the Square equal, by ex- 


traQting the Square Root out of the Area of the given 


Circle. 
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N. B. By this Method of 3 the ſquare 
Rot of 1 Area, you may find the Side of a Square 
equal to any plain Figure, regular or irre 


Problem 7. B having the Circumſerence, | to find 
the Sidel of the. Square equal. 2 


If the Circumference of a Circle be 1, the side of 
the N equal will be. 2821. Therefore, 


cd 1 12 9 


As I: 2821 3: 7 (the Circumberence). | 


* 


Ls „„ „ | 
20.0291 the Side of the Square, 
| | | "= Problem 
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4 


| 108 MWenfüration of 80 85 per 000 i Part II. ; 
I Problem 8, Having the ee to find the Side 
of 4 Square, which may be inſerib' d in that Circle. 
HY e Diameter of a Circle be 1, the Side of the 
inſcrib'd will be. 70% 1. amn 
I :,7071 :: 22.6. 90 (ce 
22.6 . 


Sd 
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Array —— 


— 1 — 
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To 15. 58046 the Side E. G infer ib'd. 


Or, if you ſquare the Semidiameter, and double that 
Square, the ſquare Root of the doubled. Square will 
be the Side of the Square inſcrib'd. For (by Euclid 
13.47) the Square of the H pothenuſe EG 1 is Ow to 
the Sum of the other two Legs, EO Lo SS: 
11.3 Semidiameter. i 
11.3 : | 15 
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5 9. Having the Circumference, to find the 


4 
. 


Side of a Square which may be inſcrib'd. 1 


If the Circumference be 1, the Side of the Square 
inſcrib'd will be .2251. Therefore, 


As 15 aagt n 


71 
2197TfI ICA 2251. Fe 1 f | 
15757 4 
: 358 15.9821 the Side of the Squ. EG. 
4 6 ; = , . a a | ; 
5 Becauſe that in each of the four laſt Problems, viz. 


the 6th, 7th, 8th, and 6th, there is a Proportion laid 
down, it will be eaſy to work them with Scale and 
Compaſſes; for if you extend the Compaſſes from the 
firſt to the ſecond, that Extent will reach from the 
third to the fourth: As in the laſt Problem, where 
the Proportion is as 1 to. 225 1, ſo is 71 to the Side o ß 
the Square 15.9821. Here extend the Compaſſes from i 
| 1 to . 2251; that Extent will reach from 71 to | ⁵ 
F 15.98; and ſo of the reſt. But the fifth muſt be 
„ | wrought like the 4th, thus; extend the Compaſſes from 
„ u to 71; that Extent turn'd over the ſame way from 


07958, Will fall pk th. 9s Fos. 


* Problem 10. Having the Area, to find the! 55 
4 9 4 4 1 XR. wed 2 : 43 A 8 8 * + : 
; If the Area. of à Circle be 1 ;i the Square of the _* 


Diameter thereof is 1.2732. T herefore, 
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Area. Sq. Diam. Area. 1 LO 


As 1 401. 15. „ N 12 
401.15 F 


; 63660 IT ; 4 5 a Li 1 | 
12732 
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the Cliidaliics from 1-0 l. 1.27343 that Ex- 


tent will zesch from 401.156 to 10.74, C. Then 
e between 1 and 5 10.4 into two 


divide the 8 ' and 
equal Parts, — you'll find the middle Point at 
22.6. Or you may divide the Space upon the Line 
of Numbers, between 401.15 and . 7854, into two 

| Parts, and one of thoſe Parts will reach n 1 
to 22.6, the d ſought, 
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Chap. 1. 


problem 11. Having the 15 to find the Circum- 


ference. 


If the Area of a Circle be 1, the Square of the 
Circumference will be 1236637. Therefore, 


Ar. Sc. Circunf. 
As 1 
401.15 


2 = i, © — 


49 
1409) 14099 - 
12681 
14189) 141893 
127701 
141989) 1419225 
1277901 
1419989) 14132450 
12779901 


* 


1352549 


ä By Scale and Compaſſes. 
Dieide the Space between 401. 15 and .o79gB, u 

the Line, into two equal Parts; one of thoſe Parts 

will reach from i to 71, the Circumference ſought. 
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Area. 


: 12.50637 : : 401.15. 


. Circumf, : 
5040. 99932; ;50(70 -9990 9 | 
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Problem _ 
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Square inſcribꝰ'd. . | | 
If the Area of a Circle be 1, the Area of a Square 
inſcrib'd within that Circle will be .6366. There- 
fore, | „ ES 
As 1: 4ol.1s ; : .6366- 


6366 | „„ 


- — 


255. 372090(1 5.98 Root, which 1s. the Side of the 
I DF. i ([ Square ſought. 


2 was 
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= | 309)3037 
3 278 


" 
wo 


|S) 
\F1 
ww. 
O 
2 


| ” : 
W 
11690 8 
l * 


E The ſame Reaſon may be given for the laſt Pro- 
5 portion, that was given before for the Proportion of 
ircles to the Squares of their Diameters and Circum- 
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and Circumferences are in Proportion to the Circles 
tdey belong to, but alſo. all Figures inſcribed, or cir- 
.- cumſcrib'd, have the Squares of their like Sides pro- 


cCumſcrib'd about; and alſo to the Figures themſelves: 
The Square of any Side of one Figure is to the _ of 
| | 3 | at 


Problem 12. Having the Area, to find the Side of a 


ferences; for not only the Squares of the Diameters 


portional to the Circles they are inſcrib'd in, or cir- 


„ - Fs 


fo 
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that Figure, as the Square of the like Side of another 
ſimilar Figure is to the Area thereof: as you may find 
prov'd at large in Euclid, Sturmius, Matheſis Enucleata, 
ard other Authors; but will be. too large to inſert in 
this Place, 5 | Y Ds SER l 

By Scale and Compaſſes. | 
Extend the Compaſſes from 1 to 401.15, that Ex- 


tent will reach from .6366 to 255.37; the half Space 
between that and 1 is at 15.98, the Sice of the 


Square. 5 


If the Side of a Square be 1, the Diameter of a 


Circle that will circumſcribe that Square, will be 


1.4142. Therefore, e i894 


— 
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* hy 


22.598916 the Diameter ſought. 


By Scale and Compaſſes, 


Extend the Compaſſes from 1 to 1.4142, and that 
Extent will reach from 15.98 to: 22.6, the Diameter 
ſought. 5 m4 PREY, 12 8 
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problem 14. Having the Side of a Square, to find 


| equal. 
If the Side of a Square 
Circle equal thereunto will be 1.128. Therefore, 

Side Diam. Side of a Square. 


the Diameter of a Circle 


As 2: 1.128: : 


1602328 


9 


be 1, the Diameter of a 


i 


20.0291. * 


Bus 188 ff 


* 

* 

7 . 
. 


400582 
200291 
200291 


* 


222.5928248 Diameter, 


By Scale and 2 ompaſſes. 1 — . 
Extend the Compaſſes from 1 to 1.128; that Ex- 


* 13 3 - 4 


tent will reach from 20.0291 (the Side of the Square 
| given) to 22.6, the Diameter of the Circle ſought. 


Problem 1e, 


Having the Side of a Square, to find 


the Circumference of the circumſcribing Circle. 
If the Side of a Square be 1, the Circumference of 


2 Circle that will 


encompaſs that Square will be 


ie ů —U—Äů., ! 
Side 8g. Circum. Side Sq, 
As 1: 4.443: : 15.98 
6 15.98 
— MED $M 
2 5 
CC -, ad EUN O13 092/441 0 
JOINER 911) een Aa i 8 
70. 99914 ? 


By Scale and Compaſſes. 


Vxtend the Compaſſes from 1 to 4.44 3, that Extent 


will reach from 15.98 to 71, the Circumference. 


Problem 
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Problem 16. Having the Side of a Square, to find 
the Circumference of a Circle that will · be equal 
thereunto. | . 


If the Side of the Square be i, the Cireumference 
2 5 Circle that will be equal thereunto, ſhall be 3.545. 
Ds, :-- : | e 


As I's 3-545 * : 20.0291 


© 35545 
| 1001455 
| RS 801164 
. 1001455 
00” | 600873 „ % 
5 l : : 3 | \ 
„ 11.0031 595 the Circumference. 
i By Scale and Compaſſes. 
Extend the Compaſſes from 1 to 3.545, that Extent 
c will reach from 20,0291 to 71, the Circumference / 
„ fought. - 75 | | 


In ſeveral of the foregoing Problems, where the 
Diameter and Circumference is requir'd, the Anſwers + 
are not exactly the ſame as the Diameter and Circum- 
ference of the given Circle, but are ſometimes too 
much, and ſometimes too little, as in the two laſt 
Problems, where the Anſwers in <ach ſhould be 71, the 
one being too much, and the ether too little. The 
| Reaſon of this is, the ſmall Defect that happens to be 
Ii the Decimal Fractions, they being ſometimes too 
: reat, and ſometimes too little; yet the Defect is ſo 
mall, that it is needleſs to calculate them to more 


ExaQtneſs, 
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KX. Of a SEMICIRC LE. 
T © find the Area of the Semicirtle, this is 
Multiply the fourth Part of the Circumference of | — 


- the whole Circle (that is, half the Arch-line) by the 
Semidiameter, the Product is the Area. | 


- * 


Pas e e i- 


= a circle, whoſe Diameter \ 
| 8 X 22.6, and the half Cir- 
Lt S |. _ \--cumference, or Arch-line, 
„ Diane: 2 AC, is 35.5, the Half 7 


it * — thereof is 17.75, which is 
A D B multiply by the Semi- Ci 
33 hee 14-3, ,and the | Ar 
Product is 200.575, the Area of the Semicircle. 
4 775 the half Arch-line. | 
I. 3 the Semidiameter, , 


_ 


% | dy F< | ; . 
F 7 
. 7 1775 a p 4 i : ' 

„ FF 
A 3 


, 21 nee i 4 * 5 s 
2 E oy * 8. he 8 ; . 1 — 
— ; pn 453d 4 4 A 1 K 3 FE _ e Se * cle. FLY. 
200.575 the Area of the Semicircle. 
/ CST ENOTES THE WL WEST . „ * 
6.45% : — ' . oo "op of | 
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Extend the Compaſſes from 1 to 11.3; that Extent I Ser 
will reach from 17.75 to 200.575, the Area. : 
If only the Diameter of the Semicircle be given, 1 
you may ſay, by the Rule of Three; 3 the 
As r is to. 392), ſo is the Square of the Diameter 
to the Area. e | 
By 
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By Scale and Compaſſes. . 
: Extend the Compaſſes from 1 to the Diameter 22.6; 


that Extent turn'd twice from .3927, will reach, at 
the laſt, to 200.55 | e 


if —_— ” — — . — — 
C | | 
& XI. Of a. Q. A DR AN Tr. 
T O find the Area of a Quadrant, or fourth Part 
bs 1 of a Circle, this is {4 | 
TT \ Bo | bone | 
= Yo nhl OW bb, 


e, „ 5 | 
lf Multiply half the Arch- line of the Quadrant (that 
. is, the eighth Part of the Circumference of the whole 
i- Circle) by the Semidiameter, and the Product is the 
Area of the Anf, ůͤ — 1 


— 
d 


Let ABC be a Quadrant, or 
fourth Part of a Circle, whoſe 
Radius, or Semidiameter, is 
11.3, and the half Arch-line 
' £1 8.875; theſe multiply*d toge- 
| B ther, the Product is 100.2875 


.( N | 
\ 


Theſe are the Rules and Ways commonly given for 

finding the Area of a Semicircle and Quadrant; but, 

I think, it is as good a Way, to find the Area of the 

t whole Circle, and then take half that Area for the 
ent Semicircle, and a fourth Part for the Quadrant. 


ks Before I proceed to ſhew how to find the Area of 
| the Sector, and Segment of a Circle, I ſhall ſhew how 
ter to find the Length of the Arch-line, both Geometri- 
By cally and Arithmetically. 1 
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I To find the Length of the Arch- line Geome- : 
_ JJ Ls 
L ® Divide the Chord-line. AB into four equal Parts, I ſu 


and ſet one of theſe Parts from B to C, and draw a th 
Line from C to three of thoſe Parts at D; ſo ſhall CD Se 
be equal to half the Arch-line A Kg. 


a 0: IE Dag : ade 


= To find the Length ef he Arch line Arith- dle 
; . £ meticall 5 
+ _ Multiply the Chord of half the Segment AC or B14 
by 8, and from the Product ſubtraQ the Chord of the ¶ the 
Whole Segment AB, and divide the Remainder by 3s - 


the Quotient is the Arch-line ACB ſought. 8 


— 


we TY Wow 


the Table of natural Sines; thus, 
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12721 


_ 
Another Way. ; 


From the double Chord of half the Segment's Arch, 
ſubtract the Chord of the Segment, (ne third Part of 
the Difference added to the double Chord of halt the 
Segment's Arch, the Sum is the Arch-lme of the whole 


* 
Segment. 


re 


Thus, if AC 19.8 be doubled, it makes 39.63 from 
which if you ſubtract 34.4, the Remainder is 5.2, 


which divided by z, the Quotient is 1.733; this 
added to 39.6 (the double Chord of the half Segment) 
the Sum is 41.333. So if the Arch-line ACB8 was 
ſtretch'd out ſtrait, it would thew contain 41.333 


ſuch Parts as the Chord AB contains 34.4. of the like 


. 
5 & — 2 2 ' 
'Theſe two Rules 


contain 120 Degrees; the ngfural Sine of half, viz. 
of 60 Degrees, is 86602, Which being doubled, is 
173204, which is the Chord of the whole 120 Degrees, 
that is, AB. Then, to find the Chord of the half 
Arch, viz. AC 60 Degrees, the Half of it 3o Degrees, 
the natural Sine thereof ts 50000; which, doubled, 
makes 100000 for the Chord AC; then, according to 
the firſt Rule, multiply 165000 by 8, the Product is 
800000 ; from which ſtibtract 173204 (the Chord 
AB and the Remainder is 626706; which divide by 


Suppoſe (in the 2. the Arch ACB to 


3, the Quotient is 20893 2, which is the Length of 


the Arch-line ACB, according to the firſt Rule. Now 


let us examine ho · near this comes to the true Quan 
tity of the Areli ꝓropos' d. If the Radius or Semidia- 


meter of a Circle be 100000 (as it is in the Table of 


Ses) then! the Orreuriference will be 628318; ard 
beeauſe 120 Degrees is the third Part df the Circle, 
take thè third Part of 628318 is 209439, which is 


the-Hue Quantity of the Arch ACB in ſuch Parts as 


* rn by F ” * : F 3 8 N , Fern * ener n REY 


may ver; eaſily be prov'd but EN. 


the · 


ECT — 


een of b Superfcine. RR II. || 


idiameter contains 100000, and differs from 
efore found 507, which is a Thing inconſider- 
le in Practical Menſuration. The latter of the fore- 
going Rules agrees exactly with the former, and H 
therefore the Difference will be the fame as above; 
either of the Rules gives the Quantity of the. Arch- 
line too! little, and the greater the Arch, the greater 
the Error. If you: know: the Degrees that are con- 


120 / 
the 


tain'd in the Segment's Arch, and would have the J 
Arch: line very —, 335 2 705 region thus 1 the AP 
Rule of Three. * 7 parc me 

An; 


As the Circle” 8 Peciphery i in 8 is to its pe- Sen 
riphery | in equal Parts; ſo is the Arch, in Degrees and IDE 
decimal Parts, to the ſame Arch in ed Parts. „ por 

| 412493: | twe 


Sup! ſe the [a A IO of 2 a hd: be Kit, and the 
ſuppoſe the Arch to contain 52 Degrees, FE Nukes r. 
(the Deeiwal of 15 Minutes is .25) then {; 7 | 13.) 

FER 3. . 11 PSs : 

4 * Deg. Parts Deg. VV 
3 As 56 8 = * 52: F | cho! 
r | | 19h 9:1 tr) 173% wag 
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hn the e r5 Minutes will contain 10.305 
of ſuch Parts as the Circunaſerence contains. 


Caf 99 43H 8 8 | 

Thus have 1 ſhewed, several Ways of finding [the 
Meaſure of the Curve · line of any Pagt:ofd Circle very 
near me ds HB Parr Thing I ſhall ſhews: is, 

IE 12314985 0 Nin 2 Ho 
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How, to find the Diameter of a Circle by 
haping the Chord and verſed Sine of the 
Sdpment Arithmetically. 


Becauſe the Chord C 
AB cuts the Dia- | 
meter EC at right 
Angles, therefore the 
Semichord AD or 
DB is a mean pro- 
portional Line be 
- || tween the Parts of 
| || the Diameter CD 
| | and DE (by Euc. 6. 
13.) therefore, if 
you ſquare the Semi- 
chord AD or DB, 
and divide that Squ. 
by the verſed Sine | 
CD, the Quotient - E 
will be the Part of | 2 
the Diameter wanting; to which add the given verſed 
Sine CD, and the Sum is the Diameter ſought. 


Example. . Let ACB be a Segment given, whoſe 
Chord AB is 36, and the verſed Sine CD 6; half 36 
is 18, which ſquar'd, makes 324; this divided by 6, 
the Quotient is £4; to which add 6, the Sum is 60, 


= 


the Diameter of the Circle CE. 


5 18 half 


© 44 
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oh halt the Chord. 
1 


55 


144 
18 


6) 324 the Squere of AD. 


— ́ 


54 the Part wantin DE. 


| Te Sine D add. 


V Diamsger CE. 
4 , F | ; % | ö 
4 - * a | 4 
N z * 1 2 
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$ XI, Of the SeQogfof a CIRCLE. 
Circle is comprehended under two 


: 
: Sector of 4 
adii, or SEnidiameterg, which are ſuppos'd not 


to make one Right t-line, and a Part of the Circum- 
' ference: Whenc or may be either leſs or greater 
than a Semicircle. 
Content thereof, this is 


The R U L E. 


* Multiply half the Arch line by the Semidiameter, 
and the Product is the Area. 

Let ADBC be the Sector of a Circle given, whoſe 
Semidiameter AD or BD is 24.5, and the Arch-line 
ACB (by the firſt Rule, Pag. 112.) I find to be 45.6; 
the Half thereof 22.8, being multiply'd by 24.5, 
{the Semidiameter) the Product is 558.6, Which is 
the Area of the Sector pn 


2.2 


Ch 


\ 


To find the N or e 35 


\ 
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* 
22 
8 
176 8 
239.2 Subtrahend. 
o 1 | 3)136.8 5 
ot e LR 
ba | 45.6 Arch-line. 
1 22.8 half 
| 244.5 Semidtametery 
912 
6 
7 N 
rsd 
pe 1 


ne Again. Let LMNO be a SeQor greater than a 
6 ; FSemicircle, whoſe Semidiameter LO or NO is 20.6, 
and the Line & equal to a fourth Part of the Arch- 
is ine LVMN i, the Double whereof is 42, equal to 
Ihe Arch-line L/ Mor MN; or by the Arithmetical 
Rule, Pag. 112 the ſaid Arch is found to be 42-333, 
which multiply'd by 20.6, the Semidiameter, makes 
22 £f72-0598 for the Area of the Sector LUNO. 
See the following Work. 
3 G 2 | 20.3 


— 


and * a Part of the Circum 


"It — iis W 6 2 * . 
* : SE... {7 
EE 
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20.3 Chord Nc | 42.333 
. | 20.6 
162.4 89 88275 39988 
35.4 cue MN . 84666 
2e | - 874.0598 Area. 
43. 333 Arch-line. 


's X11. of the 8 of A — L E. 


A 8 gment of a Circle is Part terminated by a 
Nachr.! ht-line leſs than the Diameter, call'd a Chord, 
erence. 

IL find the Area of the Segment of a Circle, you 
muſt, firſt, And the Centre of the whole Circle, and 
draw the two- Semidiameters, thereby completing 
the Sector, as in the following Figure. Then (by 
the laſt Section) find the Area of the whole Sector 
CADBC, and then (by Sect. 50 find the Area of the 
Triangle ABC, and ſubtract the Area of the Triangle 


out of the Area of the Sector, the inder is the 
| | Otter. 


1 wy the Segment. 


Cha 
O 
may 
Crt 
ure 
mic 


Circ 


5a 


. 
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Otherwiſe you | 
may, without de- D 
_— the Fi- 
gure, find the Se- 
midiameter of tbe 
Circle by the A 
arithmetical 38 
ag. 113. an 
— 1 . 
Rule, peg. 112. 
find the Arch- 
line; then multi- 


ply half the Arch- 8 
ine by the Semidiameter; ſo have you the Area of 


2 — PICTON 


{the Se cor. Then ſubtraQt the verſed Sine from the 


Semidiameter, the Remainder is the Perpendicular of 
the Triangle; and multiply the half Chord by the 


Perpendicular, the Product is the Area of the Tri- 


angle. Then ſubtract the Area of the Triang'e from 
the Area of the Sector, and the Remainder is the 
Area of the Segment. See the Work. 


2) 35 = AB | | 8 


— — ; - 
* 


JJ... 


182 — „„ DTS 
865 41.5 The Diameter of the Circle. 
| : — 1 5 MES 6 8 4 | 


. 
—ͤ —-— 
14 1 a 4 WE . 


i 20.75 The Semidiameter, 
| 9.6 DE Subtrahend. 
11.15 Remains the Perpendic. EC. 


11,15 
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11.15 Ihe Perpendicular EC. 
17.5 vail the arg A or EB. 
"$575: TI ts 
1 eee 
5 1115 5 . 


* — - 3 4 


195. 125 the Area of the 'T riavgle. 


| 306. 25 the Saure of AE. % "Rr 
' 92.16 the Square of DE the verſed Wits. 


—— —___— — 


„ e TE 
The ſquare Root thereof | is 1996 the e Chord AD. 


% 


JEV sub. 35 "ihe Chord AB; 


3)124.6 


„ J. 
5 A 2041.55 the Arch-Line 
BALLY” b 1 1 half. 
„ | „ BONG Sernidiameter, 
is „„ 
| _ 7 J0396: 
14540 
. 41506 8 
= | — 
PR REES From © 431. 1850 "Aten of- the Sea. 
oo. Subs 95 190 Area of the Trian. 


* ＋ 


252 | Remirs 2 doc Area of the Seg m 
Bok =>) a.” 
"+> 39> PF © 5 of wm 
4 1 22 


uon 
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Again, let MACBM be a Segment greater than 

a Semicircle ; obſerve the former Rules, in all Re- 

ſpects, as in the laſt Example; only, inſtead of ſub- 

tracting the Area of the Triangle out of the Area of 

the Sector, here you muſt add it thereunto, as may 

plainly appear by the following Figure. 


i 


| 24 Half Arch- line. 


11.64 Semi- diam. 
24 | 
4656 EN 
2328 | _ 


279-36 Area of the Seftor Lach 


10. 25 half the Baſe MA. 
553.9 Derppodicniar LAKE 


—— 2 — 


— 
LT 


CE 


A, 506.6825 the Area of the Triangle ALM. 
m. 279.36 the Area of the Sector add. 


m 3 36.042 5 the Area of the Segment ſought. 


n, 11 4 | = G 4 ts F XIV, | 
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| $ XlV. Of Compound Fibu zs. 


Mix P or compound Figures are ſuch as are 
11 compos'd of rectilineal and curvilineal Figures 
together. | IG 1 

o find the Area of ſuch mix'd Figures, you muſt 
find the Area of the ſeveral Figures of which the 
whole compound Figure is compoſed, and add all the 
Area's together, and the Sum will be the Area of the 
whole compound Figure. | | 


1 Y 16.2 | 
RO 32.2 Sum. 

e n 

"EF 5 * oF : # s \ 16.1 bale 1 

2 #' © ll 34 Diagonal. 
— 08 15 8 Te 

9 2 | 044 | : 

* 483 {A _ 


DD 547.4 Areaofthe 
3 ian. 

10.23 If the Arch line Aa B. | 

14.83 demidiameter of the Arch AB, 
. * 

888 Phd 

3 40944 

2 10236 


151.79988 Area of the Sector. 


Fr 
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From 14. 8 3 Semidiameter. 
Subtract 3.4 verſed Sine. 


= 4 P Per end. of the Trial 
SO 9.45 halt the Chord AB., 


: — gs 3 


111614 4575 Y 


108.01 35 the Area of the = Tring fubtrafted 82 | 
1 150 7999 the Area of the Sector. 


ee eee VV 


43-7 7864 the Area of the Segment Aa BA. 


| 12.19 :19 half the Arch- line CcD. 
29.64 Semidiameter. 
43876 


7314 
1 24350 5 


3 
© as 


251.601 5016ahe Area of | 


From 28. 6:64 the Semidiameter, 
Subtract 3.5 verſed Sine. | 


a; —— — 


5 Remaind. 17. 14 de dc th angle. 


: I "7 Area bf the Segment Ce DC. 

780 Area of the Segment Aa BA. 
: 3 Area ng the Trapezium, 
dan 64 5 . the Area * the Whcle. 5 

WC XV. 


F - 


$ XV. Of an Ertips 1s. 
A N Ellipfis, or Oval, is a Pigure bounded by a 


regular curve Line, returning into itfelf; but of 

its two Diameters, cutting each other in the Centre, 

one is longer than the other, in which it differs from 
the Circle. To find the Area thereof, this is 


. 


2 200 OR 
CCC 5 

| Multiply the tranſverſe Diameter by the Conjugate, 

and multiply that ProduCt by 7854, this laſt Product 
5 We Area of the G 
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61.6 the tranſverſe Diameter. | 
44.4 the * gate Diameter. 


2229 — — — 


27 35. 94 the angle 
2 the Area of Unity. 


os e | * 
2148. 100416 the Area of tte Oral. 


© Demotiſtration. If you eircumſeribe an ; Ellipfis $ 
with a Circle, and ſuppoſe an infinite Number of 
Chord-lines drawn therein, all parallel to the conju- 
gate Diameter, AS thoſe in the following Figure, 
then it, will be, 
As DA, the Diamet er of Ai Circle, is to Nn, the 
conjugate Diameter of the Ellipſis; ſo is B a B, any 
Chord in the Circle, to b a b, its reſpective Ordinate 
in the Ellipſis. 


A 5 N Fior acoording 5 the he Proeny of the Circle, | 
” 1 bw Por El | 

| n t Proper yok the Ellipſis 
. TE: NC : "Bok e 


- Sha, ; , $5 
4+ 4 ” — * Se . * 
7 - . 4 P * 1 7 4 2 
* * e n * 7 Ls , * 2 N n P F 2 , 
PPP — . — „„ a * = 
. gta . N 4 race 2 c * 


Ja Gol CU. SN C: DB a; | 
23, hence 0 C: NT:: Ba: \b a. ; mn 
Confſeq TC: 2 NC: :2 Ba: 2 ba. 
That is [61D A: Nn:: BaB: b a b. k 


vs * . — 


But the Sum of an infinite Series of ſuch Chords 8 | 
as B a b, do conſtitute the Area of he Circle. Ard Ml 
the Sum of the like Series of their reſpet ve Ordi- 
he | a as b a b, do conſtitute the Area = the he ſiss i 
: CrC- 4 
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N 
b 


5 R 


Therefore, T S: 
Nn:: Circle's A- 
rea: the Ellipſis A- 
rea. But TS: Nun 
18 ISA n; 
whence it follows 
that, | | 
TS: Circde's 
Area:: T SX Nn: 
Ellipfis Area. 


Conſequent! , As 7 is to 7864; ſo is the ReQ- 


angle, or Product of the tranſverſe and conjugate 
Diameter of any Ellipſis to its Area, 2 | 


Hence it is eaſy to conceive, that the ſquare Root 


of the Product of the tranſverſe and conjugate Diame- 
ters will be the Diameter of a Circle equal to the 
-Elliphs, .. ._._.. - | | ; | 


Hence alſo all Segments of an Ellipſis, and its cir- 


cunſcribing Circle, (whoſe Baſes are parallel to the 


conjugate Diameter, and of the ſame Height) are in 
e e one to another as their Baſes are; that is, 
1 B: bab: : Area Segment BTB: Area Segment 
Or, TS: Nn: : A ea Segment BTB: Area Seg- 


ment b T b. "= 


The Area of every Ellipſis is a mean Proportiopal 


- tag the Areas of its circumſcribing and inſcrib'd 
Giurcks.  - . 1 


- 


— — 


rere 


kk. @@ £@ PP a, re 


v* 


© kk kk 
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he Truth of this 


from the laſt, for ' tis 


| circunt{cribin 72 Cir- 


cle's Area: Iliphs 
Area. 
But 7 TS: TS 


'* Nin: 58 x Nn: 
lipſis Area: inſcrib'd 


I 


may eaſily be reduc'd 


already prov'd, that 
I TS>c T9 x Na :: 


In. Therefore El- 


ircle's s Area: TSM I 
Nn: Q Nn. * 

Examp e. Let TS=36, and Nn=18.4. | 
Then 3 TS=1296, and — Mn=338.56. 

"Then 1296 x 78541018 8784 great Circle's Area; 
And 338.56. 7854 265. 905, &c. leſſer Circle's Area; 
And 36 X 18.4 662.4 . 7854 = 520. 24896, which is 
the Aron of the Elliphs; then it will bee. 
10174878; .5$20.24896 : : 520.24896 : 
2265.905024. 

That is, As the great Circle's Area is to * Ares 
of the Ellipſis; ſo is the Area of the Ellipſis to the 
Area of the leſſer Circle. 

From hence it follows, that all Se ments of an El- 

rr and its inſcrib'd Circle, (whoſe Baſes are paral- 
to the tranſverſe Diameter, and. have the ſame 
Hei, ht) are in Proportion one to another as the Area -j 
of the Ellipſis and Circle are. ro 
That is, As the Area of the Circle is to the Area 
of the Ellipfis, ſo is the Segment b N b: to the Seg- 
ment BNB. 

Or, Nn: TS: : Area pra Nb: Area Seg- 

ment BNB. 


XVI. Of 
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$ XVI. - Or a PARABOLA. 


A Parabola is a curvilineal Fi igure, made by the 
Section of a Cond; being cut by a Plane pa- 
rallel to one of its Sides. 

Every Parabola is two Thirds of its circumſcribing 


e ; therefore to find the Area thereof, 
this s h ; | 


The RULE: 


Multiply the _ or greateſt Ordinate. * the 


perpendicular Hei and multiply that Product by 
2, and divide the ar Product by 3s the Quotient will 
be the Area of the Parabola. 


: be 
8 | E „„ 
— — — —— 8 — * 
R 
EN pO 
L5: 3 : I 
P N 
6 g „ 8. f p 4 f 
ia þ * A By 1 7 
| FCN 4. 
* * U 3 
, | : Th 2 * 
8 „ N 
1 FE | 2 ; © 5 8 
"I "* 5 0 > 
\ Sj 788 | 
1 , 0 |. + i 7 * 
41 #4 4 rn # 4 : 
rt, 1 r 
0 F- 8 
| 7-8 3 
N E221 „ X f 
I | Bike Bd 2 = * g * A 
1 1 - ®: - [ 1 2 
— : 1 5 the OS " 3s : 
6 3 1 
53.75 | Ss 7 : 
* > 28 * F 4 IF f a 


„„ OL 


od — 2.2 


43 


* 


„ 
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5 3.75 the Ordinate GH. 
39.25 the Perpendicular EF. 
26875 | | 
10750 
8 1. 
I6125 


„ 
2109. 687 5 
= 


—— 


3)4219-3750 | 


1466.4583 the Ares. 
Demorfiration. | Let FH, the Semi-ordinate, be di- 


vided into four equal. Parts, or into 8.16, &c. and 


through the Diviſions draw lines, as ef, ef, &c. 


parallel to the Axis EF, Suppoſe alſo EF to be 4. 


Then, I fay, the Parabolic Sphere Eh HF is to the 


EFH as 4 to 3. 


* 


por, firſt, gf, g f, g f, &c. are in continual arith- 
metical Proportion from the Nature of plain Triangles. 


Secondly, fe: ge:: ge: he; but he in the Axis 


 EF=o. and in the firſt Parallel e f muſt be equal to 4, 


in the next ef muſt be equal to 3, in the third to 4, 
and ſo on, in a duplicate arithmetical Progreſſion. 


„Fer ef KEA zes Zi]: i ge l=1) Zeh (N 


And the ſecond ef (S4) eg (2) :: g (S2) eh 


(=84), &c. And thus it will be, if the Lines F f, f f, 


& c. be again biſected, & c. ad infinitum, ſo that all 
the Indiviſibles of the trilinear Space EKH h E will 
be in a duplicate arithmetical Progreſſion increaſing. 


But the Sum of a Rank of ſuch Terms is ſubtripfe 
to a Rank ot as many equal to the greateſt (by Lem- 

ma z) ; Wberefore the whole trilinear Space EKHhE 
18 to the Paralellogram as 1 to 3; and, conſequently, 


the remaining parabolic Space muſt be to it as 2 to 
33 Which was to be proved. FC 


And 


4 
* 
o 
4 Z 
x « 
4 4 
** * wal I y 
e — A ee EE na ee IS — — . ly * 
U =—== - 


| Parallelogram EKFH as 2 to z; but to the Triangle 


9 * 
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gram as 1 to 2, it muſt be to the Parabola as 14 to 2. 
or as 3 to 4 ; Which was to be prov'd. 


1 Before proceed to the Menſuration of ſolid Bodies, 


Y 3 
W 
4 


i I will lay down ſuch Lemma's as will be neceſſary to 
| facilitate, the Demonſtration of all ſuch Solids. 


LEMMA I. 


In any Series of equal Numbers (repreſenting Lines 
or other Quantities) as 1, 1, 1, 1, &c. or 2, 2, 2, 2, 
. 3, , of the Terms, be 
3 multiply'd into the Number of Terms, the Product 
Vill be the Sum of all the Terms in the Series. 


4 Y | . 4 - * : Gs 4 1 1 * * 
eM n. 
* f , 2 * 
5 - p , — 2 : 9 * 
2 = 


” 


If a Series of Numbers, in arithmetical Progreſſions, 
L begin with a Cypher, and the common Difference be 
1565, as o, 1, 2, 3, &c. (repreſenting a Series of Lines or 
Roots beginning with a Point) if the laſt Term be 
multiply'd into the Number of Terms, the Product 


will be double the Sum of all the Serie. 

t  . Thatis, putting L=thelaſt Term, N = the Num- 

ber of Terms, and S = the Sum of all the Series; then 
will NEL=2S; conſequently, à NLS, viz. One- 

balf of ſo many Times the greateſt Term as there are 


Numbers of Terms in the Series. : 


” ng 


Lib the Sum S NL. 
4+4+4+4+4=20=NL. MOL > 
Ph: IE MM A In. 3 
If a Series of Squares, whoſe Sides or Roots are in 
arithmetical Progreſſion, er e with a Cypher, 
c. be: infinitely continued, the laſt Term, being 
multiply*d into the Number of Terms, will be tripple 
F 1 


© * 5 


. 
: 
", 
- 
— 


* 
* 
FE 4 - 
13 
- 4 


LEED 


— 


And ſince the Triangle FEH is to the parallelo- 


3 
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to the Sum of all the Series, viz. NLL=3S; or, 
1 NLL=S. | 3 

That is, the Sum of ſuch a Series will be One-third 
of the laſt or greateſt Term, ſo many times repeated 
as there are Numbers of Terms in their Series. : 


Inſtances in ſquare Numbers, 


eint 
, 1 nn 5 
} o+1+ 4 +9g+ 16 3 7H: 
1 104101 16+I6+16 I 
From theſe Inſtances it is evident, that as the num- 


ber of Terms in the Series do increaſe, the Fraction 
or Exceſs above 3 does increaſe, the ſaid Exceſs always 


being N= which, if we ſuppoſe the Series to be 


infinitely continued, will quite vaniſh, and become 
nothing at all. 7725 "I, | 


LEMMA IV. 


If a Series of Cubes, whoſe Roots are in arithme- 
tical Progreſſion, beginning with a . &c. (as 
above) be infinitely continued, the Sum of all the 
Series will be + NLLL =S. 3 e 

That is, One-fourth of the laſt Term ſo many 
times repeated as there are Numbers of Terms. 


Inſtances 


- 1 1 
* — 
4 1 

« =s 

_ 

2 = 


FN 
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Inſtances in cube Numbers. 
RO, 1,4 3, 4, 5, &c. be the Roots of the Cubes, 
| o ＋ 148 +27_ 35— 4— 7 
2 0 o+ 1+ 8 
C64 + 64404 +64 14 
| © + 1+ 8 + 2z+,64 E125 
212572 25 Fs pies © lng 


( 4 ts ae IF 28 N 


— 
— . 


- 


55 


F rom theſe Examples it pay appears, that as 
the Number of Terms in the Series increaſes, the 
Fraction or Exceſs above 44 decreaſes, the Exceſs be- 


ing - always IND. ; which, if we ſuppoſe the Series 


| - tobe infinitely continued, will become infinitely ſmall 


or nothing. 


— 


LEMMA V. 


If a Series of Biquadrates, whoſe Roots are in 


arithmetical Progreſſion, beginning with a Cypher, 
&c.'as before, be infinitely continued, the Sum of all 
the Terms in ſuch a Series will be 2 NULLL. ._ 
The Truth of this may be manifeft by the like 
Proceſs as in the foregoing Lemma's, and ſo on for 
higher Powers „„ 


LEMMA VI. 
The Sum of an infinite Progreſſion, whoſe greateſt 
Term is a ſquare Number, the in Gl ing by 


odd Numbers, viz. 1, 3, 5, &c. is in ſubſeſquialteran 
Proportion of the Sum of the like Number of equal 


Terms, that is, as 2 to 3. 


Inſtances 


22 2 
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Inſtances in ſuch Progreſſions. 


„ 
-Þ —— IN 5 op — 
19575 5=23=7+5 
| 16+15+12+ „F 1e 
6 116 Pie Hie Tie 2175 
25+24+21+16+9__ „ 2 
b Ents ite or rg e 


4 (358 638 3 6 11 0 5 
| 36 ＋ 36-+ 39+ 36+ 36+ 36 © | 


as WM From theſe Examples it plainly appears, that as the 
the Number of Terms in the Series increaſes, the Fraction 
de- | or Exceſs above 2 decreaſes; and if we ſuppoſe the 
Series to be infinitely continued, that Exceſs will 
| quite vaniſh, and the Sum of the infinite Series will 
all be 4 of ſo many equal to the greateſt, 


5 7 , * , . * * p , bY +4 
uw ; . * * . , 
9 x £ + - * ._ 
: 4 . a 
0 . * þ 3 , % 
* s % % — * - 7 * * 4 
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CHAP. II. 


The Menſuration of 801 D "IE 


GOLID WEE: are fuck. as do confi 4 Lan th, 
Breadth, and Thickneſs; . as Stone, Timber, 
—_ Dalits, K 5 


2 
« | 85 5 
I je 81. Of a Crx. -.  V 
| CUBE is a * Solid, e Aer *. 
ſix geometrical Squares, being in the Form of a * 
. o find the ſolid Content, this is (b 
| | ſol 
0 6 55 In 

T he R U 1 K. EE 2 


=> 


1 5 bl 17 the Side of che Cube i into ifelf, and that tur 
| Produd ; * by the Side; the laſt Produt will be | 
f the Solid, or ſolid Content of the Cube. 


— 


| Chap. B. 5 Menſuration of Solids. 41 


17.3 
17.5 
875 
„1223 
E759 
306.8 
153125 
214375 
30625 N | 
5$359.375 the ſolid Content of the Cube. 


Suppoſe ABCDEFG a cubical Piece of Stone or 

Wood, each Side thereof Ear 17 Inches and an 

half; multiply 17.5 by 17.5, and the Product is 306.25 

1 which being multiply*d by 17.5, the laſt Product is 
r 359.375, Which is $359 ſolid Inches and 375 Parts. 

1 o reduce the folid Inches to Feet, divide by 1728, 

(becauſe ſo many cubical Inches is a Foot) and tjge 

ſolid Feet in the Cube will be 3, and 175 cubical KM 


Inches remain. 


— 


Buy Scale and Compaſſes. 8 „ 
Extend the Corapaſlcs from 1 to 17.5; that Extent” 
turn'd over twice from 17.5 will reach to 5359, the 
ſolid Content in Inches. Then extend the Compaſſes 
from 1728 to 1; that Extent, turn'd. the ſame way 


en ' 


from 5359, will reach to 3.1 Feet. 


Demon- 


r 


142 Menſuration of 'Solids, Part II. 


EX B | Demonſtration. If the Square 
P | C ABCD be conceiv'd to be mov'd 


| remaining parallel to itſelf, there 
will be generated, by ſuch a Motion, 
'S J G a Sohd, having fix Plains, the two 
pp oppoſite whereof will be equal and 


1 parallel to each other; whence it 
is called a Parallelopipedon, or ſquare Priſm. And if 
the Plain, ADEF be a Square equal to the ating 
Plain ABCD, then will the generated Solid be a 
Cube. From hence ſuch Solids may be conceived to 
be conſtituted of an infinite Series of equal Squares, 


E each equal to the Square ABCD; and AE or DF. 
will be the Number of Terms. Therefore if the 


Area of ABCD be multiply'd into the Number of 


Terms AE, the Product is the Sum of all the Series, 


(oer Lemma I.) and, conſequently, the Solidity of 


| ; | 5 the Parallelo ipedon or Cube. Or, if the Baſe ABCD, 
being divided into little ſquare Areas, be multiply'd. 


into the Height AE, divided by a like Meaſure, for 


Length, after this Way you may conceive as many 


kttle Cubes to be generated in the whole Solid, as is 


| © the Number of the little Areas of the Baſe multiply'd 


the Number of Diviſions the Side AE, contains. 
Tbus, if the Side of the Baſe AB be 3, that multiply'd 
Into itſelf is 9, which is the Area of the ſquare Baſe 


ABCD; then, if AE be likewiſe 3, multiply 9 by 3, 


and the Product is 27; and ſo many little Cubes will 


o 


this Solid be cut into, if you conceive! it to be cut as 
FF theLiesdired. 9:7. oat a ee 5: 


From this Demonſtration it is very plain, that if 


your multiply the Area of the Baſe of any Parallelo- 


pipedon into its Length or 5 that Product will 
be the ſolid Content of ſuch a Solid. | 


* 


I. 


down the Plain ADEF, always 


LY 4 4 c_ 1 


% r m TOC OD 


n o 


n OO ac 


— —— 
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8 II. Of a ParRAaLLELOPIPEDON. 


L ABCDEFG be a Parallelopipedon, or ſquare 


Priſm, repreſenting a ſquare Piece of Timber or 
Stone, each Side of its ſquare Baſe ABCD being 21 
Inches, and its Length AE 15 Foot. F 


8 . i C 
F. — = 
1 15 Foot: WD 


Firſt, then, multiply 21 by 21, the Produq is 441, 
the Area of the Baſe in Inches; which multiply*d by 


180, the Length in Inches, and the Product is 79380, 5 1 


the ſolid Content in Inches. Divide the laſt Product 
by 1728, and the Quotient is 45.9, that is, 45 ſolid 

cet and 9 Tenths of a Foot. Or thus: Multiply 
441 by 15 Feet, and the Product is 6615 ; divide 
this by 144, and the Quotient is 45.9, the ſame as 
Narr. . 5 31 
Or thus, by multiplying Feet and Inches. 


* 


| Multiply 1 Foot 9 Inches by 1 Foot 9 Inches, and 


dd ua 55 3 re o Inches 9 1 ; _ . 
pig'd again by 15 Feet, gives 45 Feet 11 Inches 3 
A Feet and 13 of a F cot and 4 0 
wet See the Work of all theſe. 


1 


5 
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21 | | 441 F.I. de 


I a7 - 15 77. AG; tal 
=_ — —_— Na: Of 

82 21 33 2205 3 
1 42 | 441 1—9 


i 144)6615(45-9 —— | 


q e Ws” 
35280 1350 3 | 
24.0 „ 0 
, he HTRS..  - 2 oe 6 
1728)79380(45.9 $$ 5-36 — 9 
* 0912 W 25200 
By ot : 10260 . 3 
86,0 
. 16200 
355 . 


A 
* | 4 = By Scale and Compaſſes. my LE 
Extend the Compaſſes from 12 to 21, and that Ex- 
tent will reach to near 46 Feet, being twice turn'd 
1 7 er from 15 Feet; ſo the ſolid Content is almoſt 46 
I 2 3 cet. RWS | | 2 
If the Baſe of the ſquar'd Solid be not an exact 
Square, but in form of a reQangle Parallelogram, 
the Way of meaſuring of it is much the ſame; for, 
flirt, you muſt find the Area of the Baſe by multi- 
= plying the Breadth * 7 T A and then multi- 
| r Area by the Length of the Piece, as before: 


. 
- 


If 


4, 
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If a Piece of Timber be 25 Inches broad, 9 Inches 


deep, ard 25 Feet long, how many ſolid Feet are con- 
tained therein? BEE: | 1 


25 F. I 
9 2—1 
225 | 
me <5  1—6=9 
— — | 25 a 
450 25 —0—0 
— | 12 6—0 
144)5625(39 Tg erik ot 
432 \ Om 
1305 : JI OM 
1296 
9 | Anſwer 39 Feet. 


By Scale and Compaſſes. 


Firſt, find a mean geometrical Proportion between 

the Breadth and the Depth; which to do upon the 

x- Line of Numbers, you muſt divide the Space upon 
yg the Line, between the Breadth and Depth, into two 
46 equal Parts; that middle Point will be the mean Pro- 
portional ſought: Thus the middle Point between 25 
act and 9 is at 15; ſo is 15 a mean Proportional between 
m, 9. and 25, for 9 : 15 :: 15 : 25; ſo a Piece of 


or, Timber of 15 Inches ſquare is equal to a Piece 25 
1t;- Inches broad and 9 Inches deep. So then, if you ex- 
Ici- tend the Compaſſes from 12 to 15, that Extent, turn'd 
e: twice over from 25 Feet, the Lergth, will reach to 


39 Feet, the-Content. 


It 


e e § III. 
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Menſuration of Solids, 


Part II. 
$ III. Of a Triangular Px 1s M. 


A Priſm is, a Solid contained under ſeveral Plains, 


and having its Baſes like, equal, and parallel. 


The ſolid Content of a Priſm (whether triangular or 
multangular) is found by multiplying the Area of the 
Baſe into the Length or Height, and the Product is 


the ſolid Content. 


< 


| 


: 


| 


, a 


* 


O 


2 


' * 


Let ABCDEF bea triangu- 
lar Priſm, each Side of the 
Baſe being 15.6 Inches the 


Perpendicular thereof C a is 


13.51 Inches, and the Length 


of the Solid 19.5 Feet. 


Multiply the Perpendicular 
riangle 13.51 by half 
7:8, and the Product 


of the 
the Side 


is 105.378, the Area of the 


Baſe; which rn the 
Length 19.5, and the 


rodudt 


is 2064.87 1, which divide by 


1344, and the Quotient is 
14.2) Feet fere, the ſolid Con- 
13.51 144) 2054.87 (14-27 
JT 
97 1} :497G 


=. 2 ins . ni 


lar D 4 preſent a Priſm, whoſe Baſe 
alf \ is a Hexagon, each Side 
18 thereof being 16 Inches, and 
he A the Perpendicular from ihe 
the Center of the Baſe to the 
uct Middle of one of the Sides, 
by (4s) is 13.84 Inches, and 
158 the Length of the Priſm is 
on- 15 Feet; the ſolid Content 
is required. 
42 Multiply half the Sum 
5 of the Lites 48 by 13.84, 
and the Product is 664.32, 


Chap. 2. 


By Scale and Compaſſes. - 


Firſt, find a mean Proportional between the Per- 
pendiculzr and :lali-fide, (as before taught) by divid- 


ing the Space upon the Line, between 13.51 and 
7.5 into two equal Parts; fo ſhall you find the middle 
Point between them to be at 10.26, which is the mean 


Propertional ſought : By this means the triangular 
Solid is brougi.t to a ſquare one, each Side being 10.26 
Inches. Then extend the Compaſles from 12 to 10. 26; 
that Extent, turned twice downwards from 19.5 Feet, 
the Length will at laſt fall upon 14.27, which 1s 14 
Feet and a little above a Quarter. | 


© Let ABCDEFGHIK re- 


77 the Area of the hexagonal 
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8 


, 1 
GA i 
— 


2 


* 
ERA SS 
—_ wo 
FS — 
- 22 , 
3 LH aL 
N 
a in * 


2 
. 


Baſe, (by § VIII. p. 86.) 


5 928 which multiply by 15 Feet, 
the Length, the Product 
1s 996.48; which divided by 


144, the Quotient will be 
69.2 Feet, the folid Content 
required. | 


— 


H 2 13.84 


13 
F 
N 
1 
| 
; 
| 
14 
1 
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n 

P 

d 

tl 

3 2 
664.32 Area of Baſe. in 

| 5 2 
e e ee Ir 
tv 

V 


| By Scale and Compaſſes, 

Firſt, find a mean Proportional 'between the Per- 
pendicular, and half the Sum of the Sides; that is, G 
divide the PIs between 13.84 and 48, and the mid- ,, 
dle point will be 25.77. Then extend the Compaſſes 9 
from 12 to 25,77 ; that Extent will reach (being 
twice turned over) from 15 Feet, the Length, to 69.: 

Feet, the Content. 3 


. | „„ tent 
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To find the ſuperficial Content of any of the fore- 
mentioned Solids, you muſt take the Girth of the 
Piece, and multiply by the Length, and to that Pro- 
duct add the two Areas of the Baſes, the Sum will be 
the whole ſuperficial Content. Example of the hexa- 

onal Priſm laſt mentioned : 'The Sum of the Sides be- 


| ing 96, and the Length 15 Feet, that is, 180 Inches; 


which multiply'd by 96, the Product is 17280 ſquare 
Inches; to which add twice 664. 32, the Areas of the 
two Baſes, and the Sum is 18608.64, the Area of the 
Whole, which is 129.22 Feet. 9 


180 


17280 
664.32 
664.32 


— 


144) 1860.64 (129.22 


The ſuperficial Content of the whole Solid is 
129.22 Feet. | 1 


Buy Scale and Compaſſes. 


Extend the Compaſſes from 144 to 180; that Ex- 
tent will reach from 96 to 120 Feet. Then, to find 
the Area of the Baſe, extend the Compaſſes from 144 


H 3 to 


10 ⸗(fMNlenſuration of Solids, Part Il 


to 13.84; that Extent will reach from 48 to 4.6 Feet; 


add 120 Feet, and twice 4.6 Feet, and it makes 129.2 


Feet, the ſuperficial Content, as before. 


The Demonſtration of thoſe laſt Solids will be the 


ſame as in the firſt Section; for as in that, ſo in theſe, 
the Area of the Baſe is multiply'd into the Length to 


: 
2 5 5 


ſeveral Tops meeting . aenen in one Point. 


find the Content, and the ſame Reaſon is given for one 


as for the other. 


"Wy 2 5 - : IT 


— 


& IV. Of a PYRAMID. 


A Pyramid is a ſolid Figure, whoſe Baſe is a Poly- 
gon, and whoſe Sides are plain 'T 3 1 
o find 


the ſolid Content thereof, this is 
The R U L E. 


Multiply the Area of the Baſe. by a third Part of 


the Altitude, or Length; and the Product is the ſolid 


Content. of the Pyramid. 


Let 


8 


144 
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Rx 


* 
* 


Let ABD be a ſquare 
Pyramid, each Side of 
the Baſe being 18.5 
Inches, and the perpen- 
dicular 1 CD is 


2 


15 Feet: Multiply 18.5 i 

by 18.5, and ne lo. : 
duct is 342.25, the Area : 
1 we 4 ro - 12 

y- Þ which multiply'd by 
Ir WW a third 3 2 


nd Height, and the Product 
15 1711.25 ; this divided 


* - 4 , 5 72 * » 
5 %%% „ „„ „ 4 2 299 292 0 „ 11 


226626 6 240640 FEI 2 28228285... 222 29-969 60 „66. 


by 144, the Quotient is 
11.88 Feet, the ſolid Na 
Content. A B 
of Op 
18.5 „„ 
1 LS 1 6-6 
—.— 15 | 3 6 6 
2923 *.. 
1480 | | EY ET 1 <6 i 
185 | | | 9 1 
„ | DES | * 
| 342.25 AreaoftheBaſe, ——ů— 1 
Let YO 2 4 6 3 | 
144(1711.25(11,88 Content. Ps | : | 


H 4 


8 

| 
SH; 
i 
3 
= 
- 
o 
$; 
Þ 

by 
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By Scale and Compaſſes. 


Extend the Compaſſes from 12 to 18.5 Inches, that 
Extent, turn'd twice over from 5 Feet, (a third Part 
of the Height) will fall at laſt upon 11.88 Feet, the 
ſolid Content, | 


| To find the ſaperficial Content. 


Multiply the ſlant Height (or Perpendicular of one 
of the Trian les) by half the Periphery of the Baſe 37, 
and the Product is 6668.88, which divided by 144, 
the Quotient is 46.31 Feet, the ſuperficial Content 
of all but the Baſe ; then to that add 2.38 Feet the 
Baſe, and it makes 48.69 Feet, the whole ſuperficial 
. Content. | N | 


180. 24 the lant Height d D 


37 8 
ee 144) 342.25 (2.38 
8 126168 7 RT. 288 
$4072 romp 
— | Lt, 542 
144) 6668.88 (46.31 . 432 
576 2.38 | —_— 
— 1 1105 
908 48.69 the whole Content. 1152 
864 1 220] . | 
448 
432 
m_ 
144 
E 7 2. 


2 4 B 
ww. 40 oy 


Ho (PD et ee 


| the ſum is 48.69, the whole ſuperficies. 


Priſm, that hath the ſame Baſe and Height (by Eucl. 4 
| 12þ 7 | 


the laſt Figure) is one third Part of its circumſcribing 


| nite ſeries of Squares, whoſe ſides or Roots are conti 


WP conſequent! . —=S. And 8 is equal to the ſolid 
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By Scale and Compaſſes. 


Extend the Compaſſes from 144 to 180.24, that Ex- 
tent will reach from 37. to 46.31 Feet, the Area of 
the four Triangles ; and extend the Compaſſes from 
144 to 18.5 (one Side ot the Baſe) that Extent will 
reach from'18.5 to 2.38 fere; which added to the other 


Demonſtration. Every Pyramid is a third Part of the 


hat is, the ſolid Content of the Pyramid ABD (in 


Priſm ABEF. | | 
For every Pyramid that hath a ſquare Baſe, (ſuch 
as Aa Bb in the laſt Figure) is conſtituted of an ink - 


nually increaſing in arithmetical Progreſſion, begin 
ning at the Vertex or Point D, its Baſe Aa Bb bein 
the greateſt Term, and its perpendicular Height C 

is the Number of all the Terms; but the laſt Term 
multiply'd into the Number of Terms, the Product 
will be triple the ſum of all the ſeries (by Lemma 3.) 


Content of the Pyramid. From hence it will be eaſy 
to conceive, that every Pyramid is 4 ot its circum- 
ſcribing Priſm, (that-1s, of a Priſm of equal baſe and 
Altitude) what form ſoever its baſe is of, viz. whe- 
ther it be ſquare, triangular, pentangular, &c. You 
may very eaſily prove a triangular Pyramid to be a 
third part of a Priſm of equal baſe and Altitude, by 
cutting a triangular Priſm of Cork, and tizen cut that 
Priſm into three Pyramids, by cutting diagonally, 
as I have ſeveral Times done, to ſatisfy my ſelf and 


others. 
TI Hs Let 


_'Menſuration. of Solids, Part Il. 
L > Let ABCD be a triangular 
Pyramid, each fide of the Baſe 
being 21.5 Inches, and its Per- 
* Height 16 Feet; the 
Content ſolid and ſuperficial, is 
required. „„ 


Firſt, find the Area of the Baſe 


by multiplying half the ſide by the 
Perpendicular let fall from the 
Angle of the Baſe to the oppoſite 
ſide; which Perpendicular will 

be found to be 18.62; the Half 
thereof is 9.31, multiply'd by 
21.8, the Product is 200. 165 In- 
ches, the Area of the Baſe. Then 
becauſe the Altitude 16 cannot 
exactly be divided by 3, therefore 
I take the third Part of 200. 166, 
Which is 66252, apd multiply it 
by 16, and the Product is 1067. 52, 
which divided by 144, the Quo- 
tient is 7.41 Feet, the ſolid 


* 


10 5 Content. 


« 


9531 


14 


31 


3 
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9.31 Half the Perpend. F. By 
21.5 the Side. Side 19 6 
— Half Perp. 9 4 
4655 4 * 
931 | 14 "MN 
1862 | 1 „ 
i 3}260.165 Area Baſe. Area Baſe 1 4 8 8 
re bs: 1 _ 8 1260 
66.72 a third Part. — By 
16 Height 5 6. 10 
3 4 
40032 s 1 a — — 
72 =; -——— T2 
144) 1067. 527.41 ſolid Cont. Content 5 4-4 
> HO. ID 
$95 
576 
192 
144 
48 e 


In caſting this up by Feet and Inches, inſtead of 
multiplying by 16 the Height, I break 16. into two 
ſuch Numbers, as being multiplied together, the 
Product may be 16, viz. into 4 and 4, and multiply 
brit by one, and then the other; a third Part of the 
alt Product is the Content. 


By Scale and Compaſſes. | 


Firſt, find a geometrical mean Proportional, (as 
defore directed) by dividing the Space between 21.5 
ind 9.31 into two equal Parts, and you will find the 
niddle Point at 4.15, which is the mean Proportio- 
il ſought, Then extend the Compaſſes from 12 to 
; e DOTS OTOL 2 LYNE 


1565, . Menſuration of Solids. Part II. 
14.153 that, Extent (turned twice over from 16 
Feet), will fall at laſt upon 22723 a third Part thereof 
13 7.41 Feet, the Content. 


To find the ſuperficial Content. 


MluIltipiy the ſlant Height: (or Perpendicular of 
one of che Triangles) by Falk the Periphery of the 


95% 
4 je FY 4 ? . 
S #5 it $3 


#5 w 


» 8 2 3842 , 


bes , 8 Baſe. 
6195. 225 Inches, the Area of all but the 
200. 165 Area of the Baſe add. 


144)6395. 39044. 41 Feet „the whole content 
575 3 
R 25 et mitt need 


! 76 
1 57 1 
: * 8 2 { 
N. 
4 ** * 43 2 12 7 x 
79 21 25 
144 


Sy ono tio ne laolitormoges < bait. 
IT 1274 ot lg? LOH etl tad Foro foal opum g>.c 
Extend the Compaſſes from 144 to 192. ty that 


_ the Baſe) to 43.02 Feet; the Content of the 129 er 
Part. b Rnd 


ſe. 
he 


2Nt 


that 
of 


1 
1 


the Whole. 


and the Produ cd is 3680.77. 
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And extend the Compaſſes from 144 to half the Y 
Perpendicular 9.31, that Extent will reach from the if 
Side 21.5 to 1.39 Feet, the Area of the Baſe ; which il 
added to the other, makes 44.41 Feet, the Content of * 


Let AB CD EFG be a 
2 whoſe Baſe. is a 
eptagon, each Side thereof 
vomy 15 Inches, and the Per- 
pendicular of the Heptagon 
is 15.58 Inches, and the per- 
pendicular Height of the Pyra- 
mid HI is 13.5 Feet; the 
Content ſolid and ſuperficial is 
required. | | 


Multiply 15.58 (the Per- 
pendicular) by 52.5, (halt 
the Sum of the Sides of the 
Heptagon) and the Product is 
817.95, which multiply'd by G 

„ viz. 4 of the Height, 


158 Menſuration of Solids. Part II. 
Then divide this laſt Product by 145 and the Quo- 
tient is 25.56 Feet, the Content, 


15.58 the Hale im 8 Perpendicular, 


1 the Half Sum of the Sides. 
— — of 
7790 SL 
3116 85 
et 59 
817.950 
„ a Wy Part of the Height, 
oss 
3271800 
114) 368. 775002 5. 6 ſolid Feet. 
2 
a 720 
| 807 
| 720, 
- 864 ; 
3 8 1 
By Scale and Compaſſes. 0 be 
' Firſt, find a geometrical mean Proportional between 4 50 
0¹ 


15.58 and 52.5, (as is before dire&ed) which you 
wi find to be 28.06; then extend the Compaſſes from wh 
12 to 28.06, that Extent will reach from 4: 5 (twice Ml BY 
turn'd over) to 25.55 Feet, | 
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To find the ſuperficial Content. | j 
| Multiply the Height taken from the Middle of one it 
of the Sides of the Baſe 162.75 Inches, by the Half- f 


Sum of the Sides 32.5 Inches, and the Product is 1 
8544.375; which divided by 144, the Quotient is i 
59.335 Feet, the Content of the upper Part. 


162.75 144)817.95(5.68 

52.5 VJ˖ C 

| 1155 

81375 3 

? 32550. 1 9 
81375 5 | 
144) 8544.375 (59.335 Feet. „ ö 
=" "SOS : Ley Baſe add. . 15 


13444 — ; | : 
483 65.015 the whole Content. 
> > Ad ODE) | e. | Pg 


> * . 4 


* 
\ : 1 ; * % . ; 
S * 1 „14 2 : : * N 4 
" $3 #7 '$ Se 4 . 3 2 
By Scale and Compaſſes. | - 
2 F448 4 5 FT 7 aa? ©” 481 . +» 
; ' l = £ - 


* 


Exten 


? 


Extend the Compaſſes from 144 to 162.75, that 
Extent will reach from 52.5 to 59.335 Feet. 

And extend the Compaſſes from 144 to 15.58, the 3 
Perpendicular of the Heptagon, that Extent will reach 1 
from 5.25 to 5.68 Feet, the Content of the Baſes Ml 
which add to the former, the Sum is 65.01 5, the 

u hole ſuperficial Content. . 


z 4 5 
*y 


Part II, 
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V. CYLINDER. 


Cylinder is a round Solid, having its Baſes cir- 
A cular, equal and parallel, in Form of a Rolling- 
ſtone uſed in Gardens. To find the ſolid Content 
thereof, this We 


The R U L E. 


the Pro 18 the ſolid one 


Ia ABC be a Cylinder, 
whoſe Diameter AB is 21.5 
Inches, and the Length - 
1s 16 Feet; the fohd 
1 18 required. . | 


Firſt, ſquare the Diameter 
21.5, and it makes 462.25; 
which multi ly by 7854, 
& the Product is 363.05115, 
Then multiply this by 16, & 
the Produd. is 5808.8164. 
;" this laſt Product by 
>. 44, and el otient.. 15 

rail £& dag lid Con- 


Fadia: 155 
e 


* 
— 
— 
7 

_ 
U 


1 
9s 3 & 64 $I 


21125 


* + : 

1 4 
8 } # Jae: # £4 
* . 


0 Scale Mk et 55 1 01 


Extend the Compaſſes from 1 3-54 to 21.5, the Dia- 
meter, that Extent (turn'd twice over from 16, the 


LengthY will at laſt fall upon 40.34, the ſolid Con- 
'To 


tent. 


Multi r Area of the Baſe by the Length, and 


Ch 
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To find the ſuperficial Content. 


Firſt, (by Chap. I. Se&. IX. Prob. 2.) find the 
| Circumference of the Baſe 67.54, which multiply by 
46, the Product is (080.64; which divided by 12, the 

| Quotient is 90.05 Feet, the curve Surface; to which 
add 5.04 Feet, the Sum of the two Baſes, ard the 
dum is 95.09 Feet, the whole ſuperficial Content. 


* 4 p 
8 N . 6 £ _—— « 9 N 8 
TL 2 bet pa g 
— +! \ _— | l > Os RL 
\ — 4 ho = 


: 3 

a 67.54 363.05 - | 
| 16 : 2 = 
40524 144)726.10(5.04 | 
„ e 

— 90.05 10 hes 

12) 1080.64 e add — 1 

| * „„ "IS a 

8993 95-09 if 

er . By Scale and. Compaſſes. . | 


4, Extend the Compaſſes from 12 to 67.54, (the Cir- 
5. cumference) that Extent will reach from 16 (the 
& Length) to 91.05 Feet, the curve Surface. 


by And extend the Compaſſes from 12 to 21.5, (the 
is Diameter) that Extent (turn'd twice from .7854) will 
n- at laſt fall upon 2.52 Feet, the Area of one Baſe; 
' . E which doubled is 5.04; this, added to the curve Surface, 
- [makes 95.09 Feet, the whole ſuperficial Content. 


Demonſtration The ſolid Content of every Cylinder 
ss found, by multiplying the Area of its Baſe into its 
I Height, as aforeſaid: For every right Cylinder is 
only a round Priſm, being conſtituted of an infinite 
Dia- Series of equal Circles; that of its Baſe, or End, be- 
the ¶ irg one of the Terms, and its Height CD (in the for- 
on- mer Figure) is the Number of all the Terms. There- 
fore the Area of its Baſe AB being multiply'd 2 


— 


162 Menſuration of Solids. Part 1I, 
CD, will be its Solidity (by Lemma I.) Let D= 
AB, and H= CD 

Then 7854 DDxH= its Solidity. 


— 


$ VI. of a CONE, 


A Co-e is a Solid, having a circular. Baſe, and 
growing ſmaller and ſmaller, till it ends in a 
Point which is called the Vertex, and may be nearly 
repreſented by a Sugar-loaf. To find the Solidity 
thereof, this 1s | 


Tie N U L K 


| Multiply the Area of the Baſe by a third Part of 
the perpendicular Height, and the Product is the ſolid 


Content. 


Let ABC be a Cone, the 
Diameter of whoſe Baſe AB 
is 26.5 Inches, and the Height 

of the Cone DC is 16.5 
Feet: Firſt, ſquare the Dia- 
meter 3 and it is 702. 25, 
which multiply by 78 54, and 
the Product is 551.5471 5; 
which multiply by 5. 5, and 
the Product is 3033.478285; 
which divided by 144, the 


ſolid Content of the Cone. 
; ES JE - n l ? 


26.5 


Quotient is 21.07 fere, the 


Cl 


F-24 
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26.5 the Diameter. 


20.5 
1325 
1590 i 
8 . 
702.25 the Square. j 1 
1 7854 | | | 
a 280900 | 
* 351125 x 
bi 561 800 | [- 
| 491575 


emma 


551.5 715 Area of the Baſe. 


= 


| 
J ; 
5-5 a third Part of the Height. is 
— . | A 
275773 | [, 
275773 | 1 
| „ ; þ EG 
1 144)3033- 503(21.07 Feet, the Content. * 
* . 1 
pt 547 8 
oF) 1 „ 85 | E 1 
4 By Scale and Compaſſes. of ; 
92 ; | ; | 1 ho 
nd Extend the Compaſſes from 13. 54 to 26.5, the Dia- 


meter, that Extent, turn'd twice over from 5.5, (a 
nd third Part of the Height) will at laſt fall upon 21.07 
27 Feet, the Content, : | . | 


* * { 


| Fo find the ſuperficial Content. 


Multiply half the Circumference 41.626 by the 
ſlant Height AC, 198.46, and the Product is 
8261.095956; which, divided by 144, the Quotient 

5.5 is 57.37 fere, the curve Surface; to which add the 
Baſe, the Sum is 61.2, the ſuperficial Content, 
ps : | 41.626 


Menſuration of Solids. Part II. 


4 164 


41.626 the Half. circumference of the Baſe. 
198.46 the ſlant Height. 


249756 
166504 
333008 


374634 
41626 


144) 826.09 596(57. 37 Feet fire.” 
3.83 the Baſe add. 


1061 BETTS? 
$30: © $61.20 the whole Content. 
544. 
244); 561 54 63 
1 195 
434 
3. 


By Scale and Compaſſes. 


Extend the Compaſſes from 144 to 198.46, that 
Extent will reach from 4! 526 to 57.37 os the 
curve Surface. | 


And extend the Compaſſes from 12 to 26.5 the 
Diameter; that Extent, turn'd twice over from ,78-4, 
will at laſt fall u 
to 57.37, the 
Con 


um is 61.2 Feet, the ſuperficial 
tent. 


Demo e 3 Cone 1 Ok third Part of a 
C ylinder'of e . Baſe and 3 The Truth of 
he may eaſi . conceived, 11, only conſt idering, 


that a Chne | is but a round Pyrami and: therefore it 


muſt needs have the ſame Ratio to its circumſcribing 
C L B as the TR Pyramid hath to its 2 
ribing 


n 3. 83 Feet, the Baſe; which added 


equal to the ſlant 
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ſcribing Parallelopipedon, viz. as 1 is to 3. However, 
to make it yet clearer, let it be farther conſidered, 


That 


Every right Cone is conſtituted of an inferior Series 


of Circles, whoſe Diameters do continually increaſe 


in Aritmethical Progreſſion, beginning at the Vertex, 


or Point C, the Area of its Baſe AB being the greateſt 


Term, and its perpendicular Height D C, the Number 
of all the Terms; therefore the Area of the Circle of 


the Baſe, multiply'd by a third Part of the Altitude 


DC, will be the Sum of all the Series, equal to the 
Solidity of the Cone, by Lemma III. 


The curve Superficies of every right Cone is equal 
to half the 1 1 * Circumference of its Baſe 
its Side. ä | 


into the Length o 


For the curve 
Surface of eve 
right Cone 1s 
equal to the Sec- 
tor of a Circle 
whoſe Arch BC 
is equal to the 
Periphery of the 
Baſe of the Cone, 
and Radius A B 


Side of the Cone. 
Which will ap- 1 


pear very evident 


it you cut a Piece of Paper in Form of a Secter of a 
Circle, as ABC, and bend both the Sides AB and 
AC together, till they meet, and you will find it to 
form a tight Cone. 3 | 


I have omitted the Demonſtrations touching the 
Superficies of all the foregoing Solids, becauſe I 
thought it needleſs, they 1 compos' d of Squares, 
Parallelograms, Triangles, & c. which Figures are all 
demonſtrated before. And if the Area of all ſuch Fi- 


gures 
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' gures as compoſe the Solid, be found ſeverally, and as 
added together, the Sum will be the ſuperficial Con- the 
tent of the Solid. | | 


4 be 


—— 


S vll. Of the Fruſtum of a PTR AMD. I 5! 


A Fruſtum of a Pyramid is the recline Part, 18 
when the Top is cut off by a plain Parallel to the 
the Baſe. To find the Solid Content thereof, there 1 


are ſeveral Rules. | Sid 
. | | and 


To the Rectangle (or Product) of che Sides of the] thir 
two Baſes add the Sum of their Squares; that Sum, 8 
being multiply'd into one third Part of the Fruſtum's Ju 


| Height, will give its Solidity, if the Baſes be ſquare. ws 
| 5 | r thus, which is the dame in Effect * | ON 
1 _ Multiply the Areas of the two Baſes tofether, and ” | 
do the ſquare Root thereof add the two Areas; that 20, 
= Sum, e by One- third of the Height, * c 
1 the Solidity of any 5 ſquare or multangled. Re: 
{1 200 ; 3 0 
| ER: oo, Gn on 7 
= 5 a Cs 6” 4 ; 3 | whi 
Io the ReQangles of the Sides of the two Baſes, divi 
add one-third Part of the Square of their Difference; 26 b 


that Sum being multiply'd into the Height, wil 
produce the Solidity, if the Baſes be Squares: But it 
they be triangular or multangular, the ſaid Rectangle 
of the Sides, with the third Part of the Square of 
their Difference, will be the Square of a mean Side ; 
and the ſquare Root thereof will be ſuch a mean Side 
„„ WS. „ a 
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nd as will reduce the tapering Solid to a Priſm equal 
n- W thereunto. .' - | 


Example. Let ABCD 
be the Fruſtum of a ſquare 
Pyramid, the Side of the 
greater Baſe 18 Inches, 
and the 'Side of the leſſer 
12 Inches, and the Height 
+ 18 Feet; the Solidity 
to thereof is required. 
re Firſt, multiply the two 

Sides together, 18 by 12, 
and the Product is 216, and 
| the Difference of the Sides 
is 6, whoſe Square is 36 a_ 
he! third Part thereof is 12, 
which added to 216, the ; 
„Sum is 228 Inches, the 
Area of a mean Baſe; 


„which multiply'd by 18 
Feet the Length, the Pro- 
duct is 4104. ;. this divided 

ind! be 144; the Quotient is 


hat! 28.5 Feet the Content. 


Or, by the firſt Rule, thus; the, Square of 18 is 
324, and the Square of 12 is 144, and the Rectangle 
of 18 by 12 is 216; the Sum of theſe three is 684, 
which multiply*d by 6, the Product is 4104; which 
divided by 144, the Quotient is 28.5 Feet, the ſame 


« 
, 
* FA 
— . 
8 5 
N * 
- 


e 


468 


| 0 Mult. 1 
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See the Work of both Ways. 
= 6 DF -- „„ 
12 6 18 12 
216 3)36 Square 3248. 144 Sq 
12 add — 144 | 
—— 12aThird 216 
228 the Sum. — 
18 the * 684 the sum. 
— — 6 a zd of the Height, 
1824 — 
228 144)4104 (28.5 Feet. 
14404104 (28.f 1224 
— 720 
1224 | 
720 © +0 
By Feet and Inches thus : 
1 5 
Mult: 1 6 6 
by n „ 

a 6 36 1 IF f the great 
rod. 1 7 - 2 3 q- © e greater, 
add o 1 g = .« | 1 6 the ReQtangle. 
„% | 09.7 the leſs. 

3 +<=4 | 
by 18 o Height, |= | 49g Tri e A; 
| : © | 60a 3 of the Height. 
183 0 
9 oO © 28 6 
es 1 
Cont. 28 6 3 


"Avi of Solids "oo 


n. 
To find the ſuperficial Content, 
The Petimeter 1 the greater Baſe is 2, and the 


Perimeter of the leſſer Bale is 48; add bot * Peri- 
meters together, the Sum is vals the Half thereof is 
603 which n by 8 Feet, the Product is 
1050; this divided b Rae rs 3 is 90 Feet; to 
which add the two Baſes 2.25, Feet, and 1 Foot, the 
Sum! is 93.25 qi the whole faper ficial Content. 


: 8, 12 27 18 An ee, | 
. + ; hr : 3 ; „ 12 
72 48 ee 18 5 
48 90 Feet: - 
yo 2.25 the reater Baſe. 
2)120 To 1 - the leſſer Baſe. 
. 5585 the Sum. 


Again; 3 Let ABC de 
me Fruſtum of a tri 
gular Pyramid, each =” 
of the greater Baſe 25 
Inches, and each Side ck 
the leſſer Baſe 9 Inches, 
and the Length * Feet; 
the folid Content . 
er, Ws required. 
oy the ſecond Rule, 
muit 2 9, A | . ; 
the Produdt 4 and Vs. 
he Difference between: 
25 and 9 4s 16; which 
quar'd, makes 256, ahi 
Part thereof is 85.333, 
Thich added to 225, IM 
Dum is 310.333; and this 
ultiply'd by 433, the © 
rodut is 134-374, &C. _ is the Area of a mean 
1 | | ez 


A 


Ar. 
ht. 


Tag 


I'S f 
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Baſe; and that multiply'd by 15 Feet, the Length, 
the Product is 201 5.510; which divided by 144, tte 
Quotient 1s 1 3-99 kat me Sonny... 
Dr thus, by the latter Part of the firſt Ruler” Find 
the Area of the greater Baſe, whick you, wMl find to 
4 F er Baſe will be 
35,03; theſe two Area's multiply*d/together, the 
# Product is 9491.630525 3 the {ſquare Root thereof i; 
97.4253 to which add the two Areas, and the Sum i; 
4034123; which multiply*d- by a. third Part of the 
Length 5, the Product is 2015.615 ; and that divide 
by 144, the Quotient is 13.99 Feet, as before, 
See the Working of both. © 
25 ts Ae E 8 EE 
55 > EL N 
Prodadt 25 r Diff. 
Ne of, 16 
. n <1 a8: 7 + $8 - 


Ly 


s. FF i > . 
„ 17 
—— 


D536 the Square. 


85.333 a third Patt: 2 


. 5 ; | . ; 2 | 1 ; — — f I = p | 
£ as” 4 - 'S. * c « ; | % . * 
3 . 
1 e : : 2 A ular N 
W798 ©: 51 2 R 
F 009 | © bers 
6 . >4 F 1 a I bs * £ 44 «4 * 
- 3 15 45 A. 36999 511151 F 2 5 went 1 
FS | : 1241332 En id 23 2+ 
4 : your” — 7 W- x # 14 
1134.374189 mean Area. 


+: 


* 


F 


; * 3 : 

: 1753 7 —— ___—— 

. 671.8709 4 

„„ $ 1 : 

„ 034474189 

11 1133 | Ee 

* 4 N 41 K 8 2 9 * * 

1128288128353. F. 

7 i hy 5 rv; 5 , 

< ” + a. 9 4 4 } F A . f 4 , 1 * 

4 5 575 n DOR JET ien 
a 143 i 1 1 

2 2 4 - 3 7 7 f | ST 5 

IRC ©, 1 eo . 4-4 4+ n N 
5 — ; 

3 ” "ts 105 — : ; 


- #7 2 * * 
„4 4 1 
1029 13 1 


Feet, 


- 


1 
* 
1 10 
C * : y 
PA % 3 fs £ "I 
4 TE AMIS t > 
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) 25 
4 25 


1 125 


0 625 Square. 


433 
1875 
2500 
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3 
14 


EE g 
81 

81 Square. 433 

-£ „ 3464 


35073. 


270.625 Area. 1894375 


17x 


| 13531250 33 
EN . - ba * . . 6 * 2 - 
: ; ; \ 4 
eee, | 
2 5 — — 9 bo 
— 8 2 4 * 2 >< : 
9491.630625 
7 4 Y 82 2 
F ; » 
4. b 4 - She + : ; 
ww 4 : 14. 5 3 $4 SS: 0 * e "© 4 4 
N 829 * 8 
3491.306259. 45 
* # 5 . 8 L.) 8 p | * 4 * 7 F . We g 0 
i bz 3 > 
7 n a V YA 8. 
* 
2 ——ů— 
1570 391 
7 * — b . * 4 
: 1 
19408263 41% 
2 5 - 2 4 3 l : As : * * es ba : vs 43 5 ; 
5 | TY 
a 4 31 £4 op 7776 y 9.57 02-433 23-4 
— St . ? IPL ; 
2 i U 0 2 2 | © . #52 * J - 1 14 X - . $ 4 
N j ; 
„ 7 10482) 68700\m it 1: 12s] on 
\ 38954 <1 4 2,4 | : 
x f ; 8 F oy 2 » 
- : * 2 © 
8 948450974425 l ate 
„„ 8 9 9 . 
s 25 C313 {L393 . — . 
4 | * | : F 8 © 3 : - 2H £ 4 
g : * — TE | — a gt 12.4 365 A&A dot 
: . a | Fa. * - 
">; . S | 1 * 1 — s *% A ? SF 10 he 1 
4 7 
8 * 
2 '* 3 
I, 
F 4 5 
— ; * 
© 2 2 
0 wy 8 > 25 2 = 3 i 


q 
; 
| 
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W «4 # f \ 
9 


a + 


a „ 
n 


e, W 
$6 or 


of the Ar 
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cater Arey. 
e mean Proportional. 


3 33 * 


35. 573 the leſſer Area. 


— 


403. 123 t the Triple of a mean Alta. 


3 4 third Part of the Height. 


— 


444)201 5.615{13. 99 Feet, 5 * 


whe: 5: 
133r" 


*% 2. 22 


7.0 


221 


4n finding the Area of the trian 
22550 becauſe that is the 


SE Baſe, I multi- 
ea of the equila- 


a Multiply hes Sener, of the Side by the tabular Number, 
and the Produd is the Area of the Polygon. 


To find the fu perf al Content. 


The 8 of the 
Perimeter of the leſſer Ba 
45 102, and the Half-fum is 1 
15 Feet, the Produ@ id 7655 which divided 
che Quotient is 63. 755 to which add the — 0 


ſes 2.12 


flant Height 
, At t,06 of a Þ 


the Side thereof is 1. 
ultipliers, for finding the Area $ of 
 Polygons, you'll find in pag. 89. 


re Baſe is 75, and the 
27; the 0 both 


which mip 


andthe 5 is 567 Feet, ry 
'whole ſuperficial Content. F 8 


Note, That $1 ſhould hve 1 coukipl 
— the. Difference it wou 
Toy which is * 


3 


Fe ke che Vu _— | 


ruſtum of 
a Pyramid, having an 
o tagonal Baſe, each 
Side thereof being 9 
| Inches, and each Side of 
the leſſer Baſe 5 Inches, 
and the Length or 
Height 10.5 Feet, the 
Solidity is requir'd, 
By the ſecond Rule, 
multiply the greater 
Side 9 by the lefler DSS 
Side 5, and the Pro- WL”. 
duct is 45; then the 7 1]; 
Difference between 9 6 5 > | 
la- and 5 is 4, which 85 
ble ſquar'd makes 16; A A I—_— — 
s oi third Part thereof is g 1 
553333, Which adden / 
to 45, an rg oo a | 
ber Ml 50.3333 3 multiply this 
Ina by the Na W 
the Table 4.8284, and e 3 
the Product is 243.0292, the Area of a mean Baſe; 
which multi ly'd by the Height 40.3 Feet, the Pro- 
hs duct is 2551. 8066; then divide this laſt Product 
boch br 144, and the Quotient is 17.72 Feet, the ſchd“ 
| ontents-  _. N AYES | 


lti- 


Fee the Work, 


% * 
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Menſumkian of Sold 


...' hh Part 11 Ch 
to | Malt: 9 Inches. 9 from the greater Side. 
Þ by E Abe 5 an the ane „ 


il 5 2 | | Pei 
Dee ſquar'd. | is te 
5.3333 a third Part. IM the 
Al 45 8 Pee 

Sum 0.3333 the 8. 3 of 10 mean Side. 
f 12555 Tabular Number, Page 96. * 


24 .0292, a mean fs. Bet at: 
: Height. - pity” MAE 


ES 


Kd we be, i 
, ** 144 8 PETIT Ret” Tp 3s 5 


2 
"> oy 5 * 1 
5 14 — , 4 — * . , x þ 
IS > # 4 * : 4 3 1 : i 
2 4 « 00d; :-: © 
| 5 * 4 | s Lg * 
4 * . * +> 4 1 


- 
2 . + 4 4. 
— A 2 * 1 Fl . » 1 4 ” * 4 


= | 1038 
5 2 288 


N Ard beef Þ 0 809 a Vb cut of. 


"P17 
{#57 * 


* 


Fe L To find the ſuperficial Content: 


T he "Ke of the greater Baſe i iS. 72, and the 


Perimeter of the leſſer Baſe is 46, and their Sum is 


112 j the Half thereof is 56, which muſltiply'd bx 
the vary 4 10.5 Feet, and the Product is 588 ; which 

y #2; the Quotient i is 49 Feet; to which add-. 
the Sum of the two Baſes, 3. 5 67 and the Sum is 52.55 5 


22 


Feet, the whole ſuperficial Toment, — | 
Demonſtration. From the Rules dekvered in the 


IVth and VIth SeQtions, the t two orloregoing, Rules ny - 


N bo mee 


— 
þ a 
» 1 ,4 
; . 
bx 
* 


„ to erat by. a Plain 
- : b, parallel to 5 Baſe 
AB, and it were requir'd to A 
find the Solidity of the Fruſt- - © 
um, or Part a b AB. ä 
en Sacha. 


* 


; 2 
1 7 * 
; 2 
Nn 411 Nrtisd i! ne, n 
— f a , « 
a ſq tins: Pyramid, 15 't d een 
'# = 
* 
CI 
Y 


„ 
3 

2 
* 
n 
* 
a 
» 
8 


- oft 


— + 0 
* 
1 


4 <= Ln 
; * N i 7 
9 * * * * — 8 5 

* ® * 
3 E —— 
nne 
i * 2 . F P B 
F + - 7 4 . 
4 * £ 


DBA, che Side of he greater Baſe. 
"ebay the Side of the leſſer Baſe. 
CP, the ee Height. 


2 


— 


irſt, | D—4:H: mL 
Then | DD x HEYC=the whole TTY BVA. 


by 8 the IVth. 


| 


The 


e i | | 8 0 5 5 - 
Io + Menſuation of Solids, 176, 


; 
8 8 , bs c - 
5 ** . i b 
* AO | ry a 
PY - - 8 
8 + * ” E 5 . Fa b ' 1 ) 4 * 
bs 2 3 1 " . 4 i if «4-4* 4 — < * F » : 
6 8 Pre nn; WE 3 * n Ty: * W , W mmm ̃̃ * 
3 * © » < _ — _— N wo » - : — * 23 * 4 A - rey . 1 e 2 = COLIN, = — 
. | V4 l . 6 TIP , 
* - * - o "= n % 
\ > ut 3 126 = EIS « nde p M. 
— : _ = 1 IEP — ” _ \ i 
* ve ITY —ů = ä 3 9 X bo 1 5 =, ey Ab 4 \ —_— 1 1 — _— * 
_— — * n * = 80 * 
7 — 1 "Y 0 - 
I EIT ob wav wor hog e . - 8 8 = 
: r N ol \ 1 os * 6 a = 
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vc by the Figure. 
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ry 


= a 1 * 
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Mepftration of Sd Part Il 


Then in the ad and 3d Steps, if, inſtead of V C, you 


equal to it dy the ficſt k Sap, it will ah 


DDDH. 
3D--:3d 5a=the whole dune BVA. 


d d H 
bros Sa- the Pyramid a V b. 


take 6 


And by | dividing DDD-—d40 by D. rr then 


multi vis the Quotient by 5 H, the hft Step will 


be reduced to DD + Dd ＋ 4d: X 4K the Fruſtum 
a b AB, which 5 Words is thus : 2 

3 the Rectangle of the Sides ot the two Baſes add 
the Sum of their Squares; that Sum being 1 
into one third of the Fruſtum's Height, weill giye 
Seaton! which. is the "NE the. eh a "of this 
Section. 5 


/ | ce the Work of the Divifion.. 


c DDD---444- DD Dad 
5. — DH 


0 Ne 
T1.  DD4d--Dad: 


"Data | 


SY rau ab AB 


lattes Part of the ſaid firſt Rule. 
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Tze ſame Reaſon will hold good for all Fruſtums 
of Pyramids or Cones, whether 2 Baſe be triangu- 
lar or multangular, becauſe the Squares of the Sides 
of any Figure, or the Squares of the Diametets of 
Cireles are proportional to the Area, which my the 


1 


| Ain, to prove the ſecond Rule. ' 


Suppoſe | | Fn Anh Fx the Fruſtum. | 


then | 2 D P4Da dd Eby the an. 


I @& 2 „eme, 
FOE 9 rs 

— 5 ne x. Gr Dor = 
5 X 1 owt d KHT, e FruffucoabAB 8 


Vit 


| Whichi in Words is thus: . 13 5 qe 0 


9 


o che Rectangle of the Sides of ae ted > Baſes 140 — 
one third Part of the Square of the Difference of the _ 
ſaid Sides, and multip] F he Sum by the” Height of 


= Fruſtum, the rs cd! is the Tp of the * 
tum, 


The ryperficil © Contents of F cuſtums, (a but the 


Baſes) are com pod of Frapezrums, ſo many as the 
e has Sides. As the ſquare Fruſtum abAB, in the 


Figure, js compes s'd of four Trapezums, having 
be 68 upper, and alſo the two longer Angles equal; 

if therefore the Trapezium ab AB be cut in two by the 
Line CP, and the two Pieces laid together, the Line 
bB upon the Line aA, the narrow Vod of the one 


to Ihe broad End t the other, it WII form a flgbt- - 
| tg; Farrallelegram; & * is Plain by tie Figure 8 


Lex 
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| 5b Ip | Menlunono- Solids, Part Il, 
. | ts, | the Parallelogran 
Lens e ·˙‚ P bein ual to the 
1 * bee en 6 'T ez ium 45 AB; becauſe 
” £8 tte! $719 , the & e Da 1s f val to PB, 

5 r* N and EA is equal to a C. 
. « _.\ Therefore, to — the Area 
5 8 of the Trapez ium, add halt 
1... dhe Side ab to half the Side 

A e B AB, and it makes DC or EP; 


* which -multiply by the 
Height P AT the Produd i is the Area of the Parallelo- 
equal to the Trapezium ab AB ; then 


| 1 be nt Ne ply'd by the Number of 'Trapeziums, 


the Product wil be . e ſuperficial Content of the 
Fruſtum, wanting the Baſes. Or, if the whole Peri- 
meter of the * eater Baſe be added to the Perimeter 
of the leſſer Baſe, and half the Sum multiply d by 
1 ng 1 the Product will be the fuperficial Content of 


all the Trape Ziums at once. 


* hathalf che Sum-of-the Perimeters ſhould 
b TOES 


Tply'd by the flant Height, up the Middle of 


one of the Tra peziums z but in the foregoing Ex- 


amples I ha muliply'd by the rpendicular | eight 
W the kee 18 wry incontiderable Foo : 


it 
/ P 4 — 
5 * 2 2 : 7 7 > — 3 * 
* Z - D * — - 
- * „ 2 1 8. ” 
. 5 \ 
A . 
> i414 | x ; 5 * 
< 


0 99 * Py > 15 
I Fo . ** FE (1 E ; 


4 471 % 7 


8 vm. 5 of the Bruſtue of a Comm 


1 1 * BY 
1 e of 4 FS is 1545 part N remains, 
"£ when the end is cut off by a Plain Pagalle! 
do the Baſe. as nd the folid Content, the Rules are 

| the, aan an as for the Froſt's? 4 en 
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n the Sum by 7854, the Product will be the Triple ct 
e W a mean . Which multiply'd by + of the perpen- 
e dicular Height, that Product will be the ſolid Con- 
„ tent. e 


5 Or thus: Multiply the Area's of the greater and 
A leſſer Baſes together, od out of the Product extract 
It the Square Root, and add the two Area's and Square 


le Root together, and multiply the Sum by One third 
3 of the Perpendicular Height, the Product is the ſolid 
Coment, ”* pi Fain 


E nn 9113 19% \ E 
T6 the Rectangle of the Peder and leſſer Diame- 
ters, add one third Part of the Square of their Diffe- 
rence, and multiply the Sum by 7854, the Product 
is a mean Area; which e by the perpendi- 
cular Height, the Product is the Solidity. 
* Example Let Bo? 
be the Friftum of a © RN 
Cone, whoſe greater © 
Diameter CD is 18 A 
Inches, and the leſſer | 
Diameter AB9 Inches 
and the Length 14.25 
Feet; the ſolid Con- 
ons, _ 3 SR 
ultipſy 18 | 
ard the is n 
and the Difference b 


1 
185 


2314 


3 
2 
4 5 
% 1 —— * 


* * 


8, tween 18- ard 9g is , 
le] whoſe Square is 81, a 
re third Part is 27; 


which add to 162, the G, 

oP «Ong cas ou N 

tiply? -y054, the. 
| Ploduct 8 „ ber 
es Ml hich divided by 144, | 
| the Quotient is 1. 
<< Et coats PRE, 


* Y — bt63 * 
N as 44.4 A 
* 


Meifirat jon of Solids, . Patt II. Cc 


| IL Feet, the Area of a mean Baſe ; which muſtip! 
| 155 Feet, the Height, the Froju@ i 14.6775 Fee: 
e * Content. 


1 ' Oc thus, by the ell Rite. | 


The Sause of 18 the reater Diameter] i Is 324; : 
and the Square of 9 (the leſſer Diameter) is 81, and 
the 1 or Product of 18 by q, is 162; the 

of theſe three is 567, which 4 by 7854, 
e Product is 44 5. 32 18 ; wich divided by 1 44, the 
1 is 3.09 Feet, the triple Area of a mean Baſe; 
this, * N 2 55 6 . 1880 ban 
ay 1 18 * Ta Set E Ity, 
the ano det bane, 10 143% 


76 


= . 


> e See de Work. | 175 

18 18 from Tis * 1 

BT -2 fubtr. 5 e 189 od 4 
Sum 159 3)3. 1 ö 
2 450 eee je 
27 atThird If, 1 : 


Lilicht 14.25 Peet. 1 134 =; 
1 5 „ 23 DIETS 4 552 

Ares Baſe BEL I cet. - 37} 5532 15 by 

; * 5 2 : 1 : : <4 a} 1 3 * = WE 4 | , 


T 
F 7 14250 wy # * : . C 
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Wi eee . 4 1 N Lb "a8 2 1 
tert ect. 1 
eld Coat er 44 N Auen ad» 083. 2; mow? 
hs T3 3 72 5 ITT 
= + 9 * = \ 1 : 
\ 2 7 * E * bo \ * 2 % p * 
f x J 4 


* * 5 > 3 1 
\ Yo ag b ! 


' 324 the Square of 18. 
. 462 the Rectangle. | 
81 the Square of 9 . 
8 3 
5907 ; 


54978 . | 
47124. Sf Y a 1 ITT RO 26 
392% me "a 


Fee,, on fog © ears 
= . =. : N py ; p [7 5 > 


The Solidity. 14.0775 


To find the Superficial Content; 


By Chap. I. Se. IX. Problem 2. you will find the” 
Circumference of the greater Baſe to be 56.5488, and 
of the leſſer Baſe 28.2744 ; the Sum of both is 84. 82323 
the Half-ſum is 42.4116 ; which multiply'd by 14.25 
Feet, and the Product is 604.36, c. which divided 
by 12, the Quotient is 50.36 Feet, $6 curve Sur- 
face; to which add the Sum of the two Baſes, 2.21 
Forts the Sum is 52.57 Feet, the whole ſuperficial 

ntent, EW) © | 5 % : ; 


vo 


. 
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—.4 . 
* 1 Grad 
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$ IX. To meaſure the Fruſtum of a rectangled 
Pyramid, called a PR1SMOI1D,. whoſe 
Baſes are parallel one to another, but diſ- 
proportional. | 


The RULE. 


1: Bins the greateſt Length add half the leſſer Length, 
and multiply the Sum by the Breath of the 
greater Baſe, and reſerve the Produdt. 

Then, to the leſſer Length, add half the greater 
Length, and multiply the Sum by the Breadth of the 
lefler Baſe; and add this Product to the other Product 
reſerv'd, and multiply that Sum by a third Part of the 
Height, and the Product is the folid Content. 


— 


, 1 7 2 * 
: : l X 1 [ 4 ; 
» ©. 1 5 43 R 
; s f : = 
& * £ p 8 - « 
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Example. Let ABC DEF GH be a Priſmoid given, 
the Length of the greater Baſe AB 38 Inches, and its 
Breadth AC 16 Inches; and the Length of the leſſer 
Baſe EF is zo Inches, and its Breadth 12 Inches, and 
the Height 6 Feet ; the ſolid Content is required. 


To the greater Length AB 38, add half EF the 
lefſer Length 15, the Sum is 33; which multiply 
by 16, the greater Breadth, and the Product is 848; 
which reſerve. 3 | 5 
Again, to EF zo, add half AB 19, and the Sum 


is 49; which multiply by 12, (the leſſer Breadth 
EG)-the Produdt is 89 2 


to which add 848, (the re- 
ſerv'd Product) and the Sum is 1436; which mul 
Nl 2, (a third Part of the Height) and the Pro- 
duct is 2872; divide this Product by 144, and the 
Quotient is 19.94 Feet, the ſolid Content. | 


38= AB + | zo EKF 
516 ei, 19=2AB 


16=AC  _  t2=EG 
| 318 NT IET © obs (5 702 
53 So 


0 — E 
. — a 


e eee | 
VTV 8 "a 
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* £ 1 ; 588 «4» IN 4 12 5 ' ; . 4 I: a * k 3 


A. 
# + 


33 


| : 


228 a third P:rt of the Height, 33 


” 
5 
1 


Tal 144)2872(19.94 Feet, the Content. 7 
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184 Menſuration of Solids, Part I], 
To prove this Rule, Let us ſuppoſe the Solid cut 
into — ſo as to make it capable of being meaſured 
dy the foregoing Rules, thus; let ABCD repreſent 
the greater Baſe, and E FG H the leſſer Baſe; and let 
the Solid be ſupposꝰd to be cut thro? by the Lines, ac, 
bd, and ef, gh, from the top to the bottom; ſo will 
8 | ; there be a Pa- 
ir __ IB rallelopipedon, 
+ * 3 T7 having its Ba- 
E 3 F LF ſes equal to the 

ſ | = 6 Þ | leffer Baſe EF 
4 8 | HII GH, ard it: 


Height 6 Feet, 
4 equal to the 


E V2 


oe r d D Height of the 
TY ES 9 . Solick: Multi- 
ply 30 (the Length of the Baſe by 12 the breadth there- 
of) and the Produ is 360; which multiply*'d by the 

Height 6 Feet, and the Product is 2160. Then there 
are two Wedge-like Pieces, whoſe Baſes are EF, 
and GH; if theſe two Pieces be laid together, the 
thick End of one to the thin End of the other, they 
will compoſe a reQtangled Parallelopipedon ; which to 
meaſure, multiply the Length of the Baſe zo by its 
Breadth 2, and the Product is 60; which multiply'd 
by 6, (the bang +>. the Product is 360. Then there 
are two other Wedge like Pieces, whoſe Baſes are 
e Eg G, andF f H/; theſe two laid together, will 
- compoſe a rectangled Parallelopipedon; to meaſure 
this, multiply the Length of the Baſe 12 by the Ereadth 
4, the Product is 48; which multiply*d by 6, (the 
Height) the Produtt is 288. And laſtly, there are 


ſüour rectangled Pyramids, at each Corner one; which 


ite Rule to be true. 


to meaſure, multiply the Length of one of the Baſes 
4 by its Breadth 2, the roduct is 8; Which multiply 
by 2, (a third Part ot the Height) the Froduct is 16; 
and that multiply'd by 4, (becauſe there are four of 
them) the Product is 64. Then ac d all theſe together, 
and the Sum is 2872; and divide by 144, the Quo- 


* tient is 19.94 Feet, the ſame as befcte, which ſhews 


dee 
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See the Work. 
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14 360 6 48 
6 VI 
41606 366% 228 
bn con -! 1! 1 | | 
7 2 1008: FRE 
2 


wee. 994 Feet, _ wha Content | 


inter 


Te. find the 0 Content. E 


Half the Perimeter of the reater Baſe is 54, and 
half the Perimeter of the leſſer Baſe is 42; Which 15 
ded 10 115 ether, the Sum is 95; whith multiply d b 

8 the Product 1s 902 wide this Rodue 

12, the Qyptient is 48 Feet; to Which add the Sum 

of the- two 6% Feet, and the Sum. 1567 
7 the wh ſopercal * | 
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ö _ multiply the Sum by the ſhorteſt 
tze leſſer N 


Þ | a mean ee which * — 7854, and 


* 


X. To meaſure a CVLIxD ROI; that is, a N y 
Fruſtum of a Cone, having its Baſes * th 


to each other, but unlike. . ge h | 
L | The R UL "2 3 
meer thi 


| the lungen Dianicive of the greater Baſe, add my 
half the longeſt Diameter of the lefler Baſe, and MW mu 


multiply the Sum by the ſhorteſt Diameter of the du 


greater Baſe, and reſerve the Produ. tie 
WES wo to the Ear Diameter of the leſſer Baſe, 

balf che the longeſf Diameter of the enter: Baſe, 

ter of 

e Product to the former re- 

ſerv' d Sum, and that Sum will be the triple Square of 


: 8 * 
9 a third Part 
8 a by Height, the 
P. odud is The ſolid 


| Content. g 
Let ABCD 
F } be Cyhndroid, 
* Koen Baſe is 
an Oval, the tranſ- 
— Diameter beirg 
= Inches: and the 
conjugate Diameter 
1 Inches: and the | 
upper Baſe is a Circle, 8 
whoſe Diametér is 5 
26 Inches, ard the 
Height of the Fru- 
'V ftum is 9 Feet; the 
Solidity ts requir'd. 
__ To 44 (the greater 
Diameter of the low- 
er Baſe) add 13, ore 
: | t 
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the Diameter of the leſſer baſe) the Sum is 57 ; 

which manply' by 14, (the conjugate Diameter of 

the greater ba e) the Product is 798; which reſerve. 

Then to 26 (the Diameter of the eſler baſe) add 22 

(half the tranſverſe Diameter of the greater baſe) and 

the Sum is 48; which py. by 26, (the Diameter 

of the leſfer baſe) the Product is 1248 ; to which add 

the former reſerv'd Product, the Sum is 2046; which 

multiply*d by .7854, the Product is 1606.9284 ; which 

multiply'd by 3, (a third Part of the Height) the Pro- 

duct is 4820.7852 ; which divided by 144, the Quo- 

tient is 33.47 Feet, the ſolid Content. 258 
See the Work. TY 
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this, if what has been 


nfiration of Solids, Part I 
-T his Rule being the ſame as that in the laſt Section, 


the Proof of that _ ſerve as u ſufficient Proof of 
re written be well. confi- 


To find the ſuperfieial Content. 


HY Ts the Peri phery of the rte 97-41 „add the Pe- 


Wake 5 Circle 81.68 the Sum is 179.9 

f thereof 89. 3447 0 7 by 9, the Proded 
805.905; which divided 

N 16 Feet, the curve Surface: 1 the Area of the 

"pps | is 3.36 Feet, and the Area of the circle is 3.68 

Feet; both which added to the curve Surface, the 

Sum is 74, F Wy the whole ſuperficial Content. 


8 xl. Of a sturz or Genn. 55 


A Sphere or \ Globe, is around fotid Body, every 


equally diſlant from 4 


A Pre of Surface is 
Pcint-within it, called it's Centre: ; and it may be con- 


ceived to be form'd To the Revolution of a Semicircle 


rcund its diameter. 


N The KUL E. 1 


6 oe 


find 1 its Solidity, this is 


1. Multi the Axis; K Diameter. into the Cir- 
. eumf An ih, Product is: the ſuper ficial Content; 


. 8 e Lola . 
tf, 


a the Pro- 
duct is the 


2. Or thus: As 211 is 1011 ee Cube of the 


| Axis to the ſolid Content 


3. Or, As1 is to 54363 fo is the Cube of the Axis 
1 the ſolid — Fo 


12, the Quotient is 


"Tho 158 


2.42 


a> 6 -XF > 


w- 


le 


| exact ſixth 


Frample; Let 


ABCD bea globe 


whoſe Axis is 20 
Inches, then the 


Circumf. will be 7 
62.832 2 Then, FRIES © 
by the firſt Rule 


multiply the Cir- 
cumference by 


the Axis, and the 


Product will be 


1256.64, which is 
the ſuperficial 


content in inches; 
take a ſixth part 
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| 


thereof, Which is 209.44, (becauſe an 
t of 20 cannot be taken) multiply that 


ſixth part by 20 (the Axis) and the Product is 4188.8, 
the Solidity in Inches. Or, if you multiply the ſu- 
perficial Content by the Axis, and take a ſixth part of 
the product, the Anſwer will be the ſame. | 


_ Or thus, 'by the ſecond Rinks: 


The Cube of the Axis is 8000, which multiply'd 


by 11, the product is 88005; which divided by 21, 


Y, 


2.424 Feet. 


the Quotient is 4190.47, the Solidity, 
Do by tbe third Rule: 
If the Cube of the Axis be mult 


ung is 4188.8 the Solidity, the ſame as 
Way. It you divide 4188.8 by 1728, the 


ply'd by X 52 36, the 


by the firſt 
Quotieat is | 


— * 2 


oh 
ny - See the Work. 
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62.8 32 | | * K 
3 


| = 640 the ſuperficial Content, 5 


209-44 a fixth Part, 


; — — : 
— * 


4188. 30 bes Seis faces 1 
As 21 2 11 :: 8000 | 
: © TER 3 


21 Solange 47 the Content, 


13 
At: 5236 2: Booo 


3 coole 4 ren d the n 


— 


| Note. If the Axis of a Globe be I, the Solidity will 
be .5236 ; and if the Crreumberence be 1, the — 


| will be 01 . By 


191 


Chap. 2. Nenſuration of Solids. 
By Scale and Compaſſes. 
Extend the Compaſſes from 1 to 20 (the Axis) that 
Extent (turn'd three times over, from .5236)will at the 
laſt fall upon 4188.8, the ſolid Content in Inches. Or 


extend the Compaſſes from 1728 to 8000, the (Cube of 


the Axis) that Extent will reach from .3236 to 2.424, 
the ſolid Content in Feet. | 


Extend the Compaſſes from 1 to 20 (the Axis) that 


Extent (turn'd, twice over from 3.1416) will at laſt fall 
upon 12566 „the ſuperficial Content in Inches: Or 
extend t © Com aſſes from 144 to 400, (the Square of 
the Axis) that Extent will reach from 3.1416 to 8.72, 
the ſuperficial Content in Feet. | 


+ Demonſtration. Every Sphere is equal to a Cone, 


whoſe P Axis is the Radius of the Sphere, 
and its Baſe a Plain, equal to all the Surface of it. 


For you may conceive the Sphere to conſiſt of an 
infinite Number of Cones, whoſe Baſes, taken all to- 
gether, compoſe the Surface, and. whoſe Vertexes meet 
all together in the Centre of the Sphere: Hence the 
Solidity of the Sphere will be gain'd, by multiplying its 
ſurface by 3 of its Radius. 8 TA 
Let the uare 4 
ABCD the rant. a 2 
CBD, and the righhjtük(wo daa 
angled Triangle ABD, - HOP INT 


be ſuppoſedallthreets | & 1 
revolve round the Line 1 —— = | 
BD as an Axis: Then B S H 
will the Square gene- E I IE. 


rate a Cylinder, the /F * | 
Quadrant a Hemi. 
phere, and the Trian- / 9 

ple 4 Oone, aLofihe Tf. 2 55 one 
ane Baſe and Altitude. ͤ ͥ ĩꝗuu 


Fl $ © 7 
: n # i 


E - | generated by the revolving Semicircle, be called 8 
2A Car Diameter, be called f. Wherefore in . 


1 -P_ting c equal to the Circumference of the baſe, or 


192 Menſuration of Solids. Part Il. 
Then the Square of EH (EFD) FH. 
D (but P | =GH). And fince Circles are as the the 
Squares of their Diameters, (by Exel 12. 2.) the 
Circle made by the Revolution of EH muſt be equal tut 
8 both the Circles' made by the Motions of FH and the 
If you take the Cirele made by the Revolution of © 
FH from both there will remain the Circle made by V/ 
the Motion of G H, equal to the Ring delerib'd by the N or! 
Motion of E F. And thus it will always be, where · : 
yer you draw the Line EH or IM, & . 
I Therefore the Aggregate, or Sum, of all the Rings 
made by the Revolution of the EF*s, muſt be equal Wo ; 
to that of all the Circles made by the Motion of the P. 
*GH's, i e. the Diſh-like Solid, ferm'd by the revolv- W;;- 
ing Rings, will be equal to the Cone, förm'd by the 
Revolution of the GH's, which are the Elements of 
the Triangle ABD; that is, the Diſh-like Solid, will 
be as the Cone, J of the circumſcribing Cylinder, 
and conenuertly the Hemiſphere muſt me J of it: 
MF herefore the Sphere is 4 of the cireumſcribing Cy- 
Let the Radius of the Sphere be r=CD, then the 
Diameter will be z r; let the Surface of the Sphere 


and that of the Cylinder, form'd by the Revolution o 


what as juſt now prov'd, the Expreſſion for the Soli- 
3 * * . 7s 4 > 


5 A : \ . . FF . SE, KY 41rS | 
dity of che Sphere in this Notation, an 3 and 


y of a great Circle of the Sphere, the 
| curve Surface of the Cylinder will be 2 v e, alſo — 


5 . \ > 66ỹßFI erin fro o om 
will pe the Area of a great Circle, { 7 Sect. IX. of 
Chap. I. l this 8 d by 21, makes 
1c, which is the Solidity of the Cylinder, by Sect. V. 
of this Chapter. Now, ſince ſ was put equal to "ne 

| the 


Chap. 2. Menſuration of Solids. 1 93 
the curve Surface of the Cylinder, = ( by ſubſti- 


\ I tuting \ for 2r c) will be alſo = the Solidity of 
| 8 the Cylinder. Now, ſince the Sphere is = 2 of the 
T8 r 7 8 af 1 
| 1 „ 
Wherefore r S rf, that is, 1 r 8 
or the Surface of the Sphere is equal to the curve 
Surface of the Cylinder, but the curve Surface of the 
Cylinder was 2 c. ; „„ wid 
Wherefore, to find the Area of the Surface of either 
Sphere or Cylinder, you muſt multiply the Diameter 
(Sar) by the Circumterence of a great Circle of 


the Sphere, or by the Periphery of the Baſe, From 


f © T8 2 72 | 
this Notation alſo. 5 the Area of a great Circle of 


; | Wherefore, to 271 c, the convex Surface of the C S 
8. inder, add rc, equal to the Area of both its Baſes, 


; 55 aan! 2 8 * N TE 8 
the Sphere to be 3 of the Cylin- 
the ler of the ſame Baſe and Altitude, by Lemma VI. 


* 
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| 190 
other differing by odd Numbers; that is, AH is 36, 


Part II, 


kl 35, gh 32, ef 27, cd 20, ab 11: But an infinite 
Series of ſuch Numbers are in Proportion to an infinite 
Number of Terms equal to the greateſt, as 2 to ;, 
And becauſe the Hemiſphere is compos'd of an infinite 
Number of Circles, whoſe Diameters are the Chord; 
of the Semicircle ; and the Half-cylinder is compos'4 
of an infinite Number of Circles, whoſe Diameters are 
all equal to the Diameter of the Semicircles AB; 


therefore the Hemiſphere is in Proportion to the Hali- 


cylinder, as 2 to 3; and conſequently, the whole 
2 bears the ſame Proportion to the whole 
linder. ba > 5 


That the Super ficies of every Sphere (or Globe) is equal to 
four times the Area of its greateſt Circle, is thus proved: 


The Solidity of the Sphere is conſtituted of an in- 
finite Number of parallel Circles (as is aforeſaid); 
conſequently, the Superficies of the Sphere will be 
compos' d of the Peripheries of thoſe Circles which 
— its Solidity. 


Note, In the following Demonſtrations, © ſignifies 


any Circle in general; and if any two Letters beg 


Area of ſuch a Circle as thoſe two Letters repreſent 


Joined to it, thus, © AB, &c. they. it denotes the 
the Radius of, | | 


RP. 
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Let D=TS, the Axis of any Sphere; then, ac- 
cording to the Property of a Circle, it 


will be 1jD—TbxTb=Rab;. 

that is, | 2 | DX Tb—53Tb=Rab; 

therefore 3 Dx Th=CaT. - | 
For | 4 Qab+QTb=rraT (Eucl. 1. 4).) 5 
q 5| Dx Td=QeT. TRE 

"7 ; S DX Tf=SyT. 


Hence it is evident, that the Series a T, De T. 
YT. &c. are in the ſame Ratio with Tb, Td, Tt, 
. Nc. viz. in arithmetical Progreſſion: Whence it fol- 
es, that the Sa T to the Sum of all the Circle?s 
in-eripheries, between T and b. - 2, 
d); And Oe T= the Sum of all the Circle's Peripheries 
be between T and d, &c. E SL 
nich Conſequently, that the @ AT the Sum of all the 
ircle's Peripheries, included between 'T and: E; that 
5, ©AT= the Superficies of the Hemiſphere. 


— 


11 


nfies 


And becauſe C4ITC=IAT, and "AC is 
s beWaual to TC; therefore © AT=2@AC, is the 
. uperficies of the Hemiſphere. 3 
e 


onſequently, 4 0 AC will be the Superficies of the 
hole Sphere. Which was to be proved. 8 


Let 
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SCHOLIUM. 


From the Method here uſed in proving the whole 
Superficies, it will be eaſy to find the curve Super. 
ficies of any Fruſtum, or r Sphere, that is, 

cut off by a right Line, or Plain, viz. ſuch as the 
Fruſtum à Tm in the laſt Scheme, whoſe curve Super- 
ficies is Oa T, as above. Therefore (becauſe Oab 
＋ T b 10 it will be Oab O bs the 
curve Superficies of that Fruſtum. | 

But if the Axis TS, and the Height Tb of the Fru- 
ſtum, are given, then it will be TSX Tb Qa, 
as in the third Step above, which gives the Preportion 
or Theorem following, viz. | 

As the Axis of the e is to the whole Super- 
ficies of the Sphere; ſo is the Height of any Fruſtum 
to its curve Superficies. * 

To which if there be added the Area of the Fru- 
ſtum's Baſe, the Sum will be the whole Superficies of 
the Fruſtum. > | | 


That the Solidity of every Sphere is 7 wo-thirds F its cir- 
cumſcribing Cylinder, may be thus proved. 


According to the Work above, it appears, that 


Sab, Oed, 9955 &c. do conſtitute the Solidity ct 
the Sphere; and that Za T, QeT, YT, &c. arc 
VE a Series of Terms inA- 

— 9 15 rithmetical Progreſſ- 


on, AT being the 
greateſt Term, & TC 
the number of Terms; 
therefore OQAT x21 
= the Sum of all the 
Series, by Lemma 2. 
And becauſe aT 
bsgc b. Se T- 
I- 
- 
e., & 

| where 


&F | 
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cats 
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wherein T b, T d, 3 Tf, &c. are a Series of 
Squares, whoſe Roots Ib, T d, T f, are in arithme- 
tical Progreſſion ; ITC being the greateſt Term, and 
TC the e of Terms; therefore O CXA IC 
the Sum ot all the Series, by Lemma 3. 

Conſequently, © AT x IC TCA TC= 
the Sum of all the Series © ab, O ed, © yt, &c. 
which conſtitute the Solidity of the Half-ſphere ATG. 
Put D=2 TC the Axis of the Sphere; then? D 
2 TC, and 2 PIC. And becauſe ATS z IC 
therefore @ AT=20 TC=1.5508 DD; and 1.5708 
DD: Do. 327 DDD. | 

Again, © FC x 2 TC = 0.7854 DDD =. 1309 
DDD, then 0.3927 DDD - 0.1309 DDD=-.2613 
DDD, the Solidity of the Half-ſphere. 


Conſequently, 0.2518 DDD x2==.5236 DDD wilt 


be the ſolid Content of the whole Sphere, which 1s 
equal to 2 of the Cylinder; the Diameter of whoſe 
Baſe, and its Height, is: D. 


For 0.7854 DDD = the Solidity of the C linder 
by Sect. V. But 2 of o. 7854 DDD. O. 5236 DDD, 


as before. 
Scholium. 


From this Demonſtration it will be eaſy to deduce or 


| raiſe Theorems for . the ſolid Content of any 


Fruſtum of a Sphere, as T m in the laſt Figure. 

For we there ſuppoſe the Fruſtum a I'm to be 
eonſtituted of an infinite Series of Circles, which have 
the ſame Ratio with all thoſe Circles that conſtitute 
the Half-ſphere. + | | 

Therefore it follows, that Ga 'T X 2 'Tb:— © bT 
X Tb will be the Sum of all the Circles intercepted 
between T and b; conſequently it will be the Solidity 
of that Fruſtum. | | 

And becauſe ab+=Tb=aT; therefore O ab 
+ © Tbx3 Tb: -O Tbx Tb ;=the Solidity. Let 


c b half the Diameter of the Fruſtum's Baſe h 


Tb its Height; and S the Solidity of the Fruſtum. 


Then O ab=3.14:600, and O Th=3.141thh ; con- 
| VVV ſequently, 


3 


k wy : ” 


— —ů —4 


Dro ˙——— — —— 
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ſequently, 43.1416cch4-3.1416hhh ehh. 8 
ö 2 i | 3 I Ne. 
Which being reduced, will become 3c 0h ＋ h h h x 
0.5236 = S; which 1s one Theorem for finding the 
Solidity of the Fruſtum, and may be expreſſed in 
Words; thus: - 

If to three times the Square of the Semidiameter 
of the Fruſtum's Baſe, you add the Square of the 
Height of the Fruſtum, and multiply the Sum by the 
Height of the Fruſtum, and that Product multiply'd 
by. 52 36, the Product will be the ſolid Content. 

But if the Axis of the Sphere, and the Height of 
the Fruſtum, be given; then put DS the Axis, h= 
the Height of the Fruſtum, and c as before; it wil 
be D—h h cc, viz. Dh hh cc. Then 
wWillz Dhh— 2hhh = z ech hh; conſequent]y, 
2 Dhh—z2hhh x o. 5 2362 8, the Fruſtum's Solidity, 
Which is another Theorem for 2 the Solidity 
ok the Fruſtum, and may be expreſſed in Words 
thus: 3 | 
7 From three times the Axis ſubtract | twice the 
+ Height of the Fruſtum, and multiply the Remainder 

by Is Square of the Height, and that Product multi- 
ply by .5236 this laſt Product will be the Solidity ct 
t r . 1 8 | 


ie Fruſtum. - © 
2 Example. Let ABCD 
A He Les be the Fruſtumof aSphere; 
Tc > "5 > ſuppoſe AB(the Diameter 
„ 7 of the Fruſtum's Baſe) be 
F 16 Inches, and CD (the 
* : Height) 4 Inches; the So- 

TY = _ lidity is requir'd. | 
4432 : ET 
: E. ; 


ch. 
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| By the firſt. Rule. „ 
5 8 | : pon 
2 8 5 
f 64 Square of the Semidiameter AD. 
r 3 3 | | 
. 5 
e 192 
d 16 add the ene of CD. 
f oak. | 
— 555 4 multiply by CD. 
l | | 
Nn 42 83 5 | 5299 
2A | RN OR 22 

16352" 

15708 

41888 
The Solidity 435.9352 | = | 


By the ſecond Rule, thus 


; Firſt, by the Rule in Page 113, you will find the 
Axis of the whole Globe to be 20 Inches. 


20 Axis „„ | E 
3 8 832 
From 60 = PO x 10472 
Subtr, 8 twice CD: "18909 
n ni Ye). 

Rem. 52 | —— VOIR | 
Mult. 5 Sq. of CD. | 3565355 the ſame as before 
ny (OD fy 
53S 
OY 1 


4 
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And if it be requir'd 4 find the, middle Part, 
amNK, uſually call'd the middle Zone of a Sphere, 


| T4 Then, bccauſe it 
1 | is ſuppos'd that 

ee NN, or 
(which is all one) 


1 „that B C CB; 

/ therefore it is pla D, 
5 ee thai twice the eg 

A T.. .] G ment, a Tm, be ta- 


ken from the whole 
Sphere, there wil 
remain the middle 


N — N K Zone amNK. 
But becauſe thil Work is a little troubleſome, 1 


will Kkere ſhew how to raiſe 4 Theorem for the 
doing it, 


Firſt, becauſe Ace ere „ 
fore it will be AUNS Mf, A 
2 Cd= Ded, AC — P & c. 


Here, dis: = A695 227 Ac, = AC, &c. are a 


Series f Equals, and (db the Namber of all the 
Terms; therefore Z AC x Cb S the Sumot . that 


Series, per Lemma J. 


And Cf, — Cd, Cb, &c. being a Series of 
Squares, whoſe Roots are in arithmetical Progreſſion, 
beginning at the Centre, C, viz. o, Cf, Cd, Cb, 


& c. wherein the greateſt Tetmi 200. and the Num- 
ber of Terms is b; therefore 2. Cb X 3 = the 


Sum of all the Series, per Lemma III. 


Conſequently, the © AC x Cb: —O * Cb * 
the Sum of al 


the Series, Oy f, Sed, © 40 &c. 
which do conſtitute the Solidity of the half Zone 
am A O. + And 
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And becauſe AC Cb ab, therefore 


O0 AC ab Cb. Conſequently O AC x Cb: 
x © ACE ©ab:XCb „„ 


be the Solidity of the half Zone. 
Put D=AG=2AC, x = am, and H= bB az Cb. 


if we turn the common Factor . 7854 into a Diviſor 


produce this following Theorem. 


._ _-- AaDD-bxx | 
Theo. _ = 
3.8197 


Which in Words is thus: To twice the Square of 
the Axis AG, add the Square of the Diameter of the 
Fruſtum's Baſe (a m,) add divide the Sum by 3.8197, 
then multiply the Quotient by the Height or Thick- 


the middle Zone 
am N K. 


e- neſs of the middle Zone, and the Produ will be the 


C ll volidity of the middle Zone required. | 
F This is ſo plain and eaſy, it needs no Example. 


ee —=2OAC+Oab:x3; Cb will 


Then © ACS. 7854 DD, O ab. 7854 xx. And 


1.27323, and then take the Triple of that Diviſor, 
viz. 3.3197, the Reſult of the precedent Work will : 


* _— 
? — — 


—— — os + > 


— — — 
— VE 7˖⏑˖—‚tL—” —*˙²¹V WIS oo yen 92 Wy 
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XII. Of a SP RHERO ITD. 


Spheroid is a Solid reſembling an Egg. To find 
the ſolid Content thereof, this 1s | 


The RUL E. 


> Multiply the Square of the Diameter of the greateſt 
Circle by the Length, and that Product multiply again 
by .5236; this laſt Product will be the Solidity of the 


Spheroid. | 


A Let AB, the Diameter of the 

B greateſt Circle, be 33 Inches; 

and CD (the Length) $5 Inches; 
the Solidity is requir'd. 


, 33 59895 
33 5236 
. 
99 179685 
— 119790 
1089 ONES: 
2 "313610220 the Solidity; 
5445 # £5 
5445 
59895 


Demon- 


Ons 
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| Demonſtration. Every Spheroid is equal to 3 of 4 
e ee Baſe is e to the greateſt Circle of 
the Spheroid, and its | | | 
Height equal to the 
Length of the Spheroid. 


| * 4, M 

Suppoſe the Figure A 7 . 

N'TnSN in the annex'd 7 Z 
| Scheme, to repreſent a f N 4 

Spheroid, form'd by the ; r 
Rotation of the Semi- B 7 # 
Ellipſis 'TNS, about its 5 rok 
tranſverſe Axis LS. 

Let Dr TS, - the 
Length of the Spheroid, 


and the Axis of its circumſcribing Sphere; and d = 
Nn, the Diameter of the greateſt Circle of the Sphe- 


| ro1d. | 


Then beau, Ne: : A 
by Sect. XV. Step. 3. Page 12. 7 4 
Therefore it will be, DD:dd:: — Ab: Bab. 
But the Sum of an infinite Series of ſuch Circles as 
© Ab (whoſe Dizmeters are Chords) do conſtitute the 
Solidity of the Sphere. (By Sea. Xl.) 
And the Sum of an infinite Series of ſuch Circles as 


| © ab (viz. whoſe Diameters are Ordinates of the 


Ellipſis) do conſtitute the Solidity of the Spheroid. 

Therefore, DD: dd:: 0.5235 DDD: 0.5236 
Ddd= N the Spheroid. (Eucl. 5. 12.) 

But 0.5236 Ddd = of the Cylinder, whoſe . Dia- 
meter is =d, and Height =D. (By Se&. V.) 

Now, from this Proportion between the Sphere and 
its inſcrib'd Spheroid, it will be very eaſy to deduce 
Theorems for finding the ſolid Content, either of the 
Fruſtum or middle Zone of any Spheroid ; having the 
fame Height with that of the Sphere; for 
As the Solidity of the whole Sphere is to the Soli- 
dity of the whole Spheroid; ſo is any Part of the 
Sphere to the like Part of the Spheroid 


* * 
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| As for Inſtance : Suppoſe it was requir'd to find the 


middle Zone of any Spheroid. 


Let D=TS, and d=Nn, as above; and H bB, 
x=AM, and c=am. 


Then þ 22D - DE Xx, H=the middle Zone of the 


8197 
Sphere. Ando rap DDD: o. 5236ddD: : 2D 4. xx 


XH: 2dd H =xJdd H. 


3.8197 

= the iddle 2 e of 
| 7.5197 3579755 e middle Zon 
the Spheroid. 


Again, DP: dd:: xx: cc. Therefore 85 = cc. 
Ladd, * 3 cc 


Conſequently, 515 5 T8197 7.8797 7 * . Which 


| being taken inſtead of " = there will ariſe 


this following T keith | S * H= the Jai. 


| 8197 
de Zone of the Spheroid. 
| IS at Lg 473 „ nes. 102. 


de. 


35 X1IL of a Parabolic Conor D. 


Parabokc Conoid is ſomething like an half Sphe- 
roid, having its Sides ſomewhat ſtraighter. It is 

| 2 by ſuppoſing a Semi- parabola turn'd about 

its Axis. 0 Gag the ſolid Content thereof, ths 1s 


The RULE. 


| " Multiply the Square of the Dianzoths of its Base by 
7854, and multiply that Product by half the Height, 
that laſt N ſhall be the ſolid ontent, 


— 1 60 


Chap. 2. Menſuration of Solids. 205 
Let ABCD be a Parabo- ; | 
lic Conoid, the Diameter of D 
whoſe Baſe is 36 Inches, and - 
its Height CD 33 Inches; . 
| the e is requir'd. 


36 | 7854 | 1017.8784 
36 1298 33 
„ 47124 3065 36352 
108 70686 32536352 - 
—.— 1e | — 
1298 7854 2)33 589.9872 
' 3 1017 8784 16794. 9936 
1725 16794. 99 * Feet the Content. 
15552 | 
4; 12429 
12096 
bh ES 
is 1728 
ut £7 "If 


Demonſtration. -- 'The Parabolic Conoid i is confti- 
tuted of an infinite Number of Circles, whoſe Dia- 
by meters are the Ordinates of a Parabola Now ac- 
ht, ¶ cording to the Property of every Parabola, it will 


Let be, SA: AB:: AB . th the Latus Redum, 


” 


Then 
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(SaXL=O ba, . 
Then ſs ex L= fe, 
__ LSyxL=Vgy, &c. 
Here Sa x L, Sex L, SyxL, 
Kc. are a Series of Terms in 
Arithmet. Progreſſ. Therefore 
Iba, fe, g. &c are 
alſo a ſeries of Terms in the 
ſame Progreſſion, beginning at 
the Point 8, wherein — 
Is the greateſt Term, and SA 
the Number of all the Terms. Therefore AB XA SA 
= the ſum of all the ſeries. 6 Lemma 2.) 
Conſequently, © A B AS A = the ſum of all the 
| ſeries of © fe, © gy, &c. which do conſtitute the 
ſolidity of the Conoid. | | | 
Put D=2 AB, and H= SA. | | 
'Then .7854 DD x HS. 3027 D DH will be the 
ſolid Content of the Conoid ; which is juſt half the 
Cylinder, whoſe Baſe is=D, and Heights Hl. 
Inhis being rightly underſtood, it will be eaſy to raiſe 
a Theorem for finding the lower Fruſtum of any Para- 
bolic Conoid. | IT 
For, ſuppoſing h=aA, the Height of the Fruſtum, 
and p=S a, the Height of the Part b S b cut off; 
and h+p=SA, the Height of the whole Conoid. 


SA — * the ſolidity 


Conſequently, 


of the whole Conoid. 
| And ba xp 


: 2 the Solidity. 
of the Part cut off, 


T kerefore 


7 ( 


Par 
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| ICO ABN h ABN P- Oba xp 
Therefore oo 2 9 
f The Solidity of the Fruſtum. 
6 Butſz hp: = irn 


Conſequ. ] . © AB-::.p:-O ba 
3: AB= = @ bx x php _—_ 
4—Obaxphs|@o ABxp:= © ba xh O ba xh 
i —6 0 O ABN h: OAB Ip: — Oba 
EN 
HH ABN h S2 F: — Oba xh. 
bl AB>Xh:+@©baxh=2F. 


5 AB+b2.xh=F, the Fruſ- 
* wh 
ſtum's Solidity. 


8—2 9 


| Let D=2 AB, as before, and d = 2 ba, the Dia- 
meter of the Part cut off; then we ſhall have this fol- 
lowing "Theorem. | 


RE = T7 | 
0.3927 DD +0.3927 dd: x h = the ſolidity of the 
Fruſtum requir'd : Which in Words is thus: 


— Multiply the ſum of the ſquares of the greater and 

leſſer Diameters by .3927, and that product by the 

| Height of the Fruſtum, the laſt Product ſhall be the 
ſolid Content. | SES 


: 5 : 
MM 1 2 
* 7 * 


& XIV. Of a ParaBoric SPINDLE, 


F an acute Parabola be ſuppoſed to be moved about 
its greateſt Ordinate, it will form a ſolid, called a 
Parabolic ſpindle. To find the ſolid Content, this is 


'The 
re 
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The RULE. 


Multiply the ſquare of the Diameter of its reateſ all 
Circle by .41888, (being 3 of .7854) and that Product © 
2 by i its Length ; that laſt product 1s the ſolid Content, 


| T 
| Let AB CO be a Parabolic \| pindle, whoſe SL gr 
[ Diameter CD is 36 Inches, ds; its Length AB 99 In- are 
| ches ; the ſolidity 1 is required. {qu 
{ 35 CD 41888 BOL; Fob. _ 
. 216 251328 = A the 
4 108 376992 viz 
| 5 83776 = J biq 
1296 unn 41888 | 9 3 ſior 
| : 84 36848 d 8 7 
i 4 3 J Fir 
* 8 3 3 4 | 
＋ 488 581632 3 DJ 
| 4388581632 1 N 
I N 
| e 9795205. 0184 A N 
1903 I 9 
7 „53 
3179 555 
14515 2 ; 
6912 


Tze ſolid Content is 31. 10184 Feet. 


Demonſtration, 
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Demonſtration. A Parabolic ſpindle is conſtituted 
of an infinite ſeries of Circles, whoſe Diameters are 
all paralle]* to the Axis of the Parabola, as © m a, 
© ne, © Py, &Cc. ED „ 

Let us ſuppoſe the Line S d parallel to AB, &c. 
Then it hath already been prov'd, that the Lines f m, 


are a ſeries of 2 | * 

ſquares whoſe LH) 
Roots are in p 
arithmetical _ F - 


Progreſſion, /_\ — 
conſequently b 5 12 qo M 


their 1quares, | | 
Viz fm, gn, hp, &c. will be a fer 


"hs 


ies of 


biquadrats, .whoſe Roots will be arithmetical Progreſ- 
ſon : Which being premis'd, we may proceed thus: 


1 . 2 
2 &. 2 
3 0. 2 


Fir | | 


| 


ISA—fm=ma. 
2zSA—gn=ne. 


3jSA—hp=py. 


f 8 A- 28S Ax gn Tg- ine, 


= SA—2SA fm fm Ima. 
6 SA SANKB⁰⁵I Qhp=opy, &c. 


| 1. In theſe Equations, D SA, S SS 
being a Series of Equals, and AB the Number of all 
the Terms; therefore it will be [© SAA B = the 
{am of all the ſeries, by Lemma I. e 


2. Becauſe ſ m, gn, hp, &c. are a ſeries of ſquares, 
wherein SA is the greateſt 'Term, and AB the Num- 


ber of all the Terms; 


Therefore E 
the ſum ot all the ſeries, by Lemma III. 


2 SAN SAN AB. 2 SAxXAB „in "Es 


ef 3. And 
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Sethe ſum of all the ſeries, by Lemma V. 


b 
_ P * a 
* 


SAAB 


ſpindle, viz. of S A B. 


913 I p 
\ ak. wed wy * Wee eat lad * 
; 4 : 9 * 7 


Part II 


3. And the Ci f m, gn, hp, &c. will be a fe- 
ries of Terms in the Ratio of biquadrats as above, 
SA being the greateſt Term, and AB the Number 


of all the Terms. Therefore it will be= S A x AB 


5 


Whence it follows, that 7 SA Xx ABZSSA x AB 
_ 257 
= the ſum of all the ſeries of ma, 


5 

ne, p y, &c. 

That is, AAB 
b 15 


ma, ne, py, & c. Conſequently, 


= the ſum of all the ſeries, 
8 SAN AB 


15 


= the ſum of all the ſeries of Circles, © ma, One, 


Spy, &c. which conſtitute the ſolidity of half the 


Therefore putting D=SA, and H=2 AB, it 
will be 0.41888 DDH = the ſolidity of the whole Pa- 
Tabolic ſpindle bSB, being £, of 0.7854 D DH, the 
ſolidity of it's circumſcribing Cylinder. F. 

From hence we may alſo raiſe a Theorem for find- 
ing the Fruſtum, SApy, of the laſt Figure. 

For O SA being the greateſt Term, @py, the 
leaſt Term, and Ay the Number of all the Terms or 
Circles included between A and y : . 


Therefore 


for 
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SA ch h 
Ss | ISA — — + 1 * Ay 
ſore, | the Sum of all the Series, 23S A, 


ma, UENn, —py, 


„ „„ 
1X83 [3 32 SA—28AXbp+ = :X Ay=32 


55 
2— Ay 333 SA -zSAXhyA — 
ö But +; —$A—aSAXbp=py—Oby per St. 6. 


3-4 PN += —_— 
54+ &C. 62DQSA+Dpy—! Oh p = | 


Ay 

Conſeq. 2@SA+ ©py—2Z©bp: * 131 the 
5 Sum of all the Series OSA, Oma, One, Op Ps which 
e ¶ do conſtitute the Fruſtum 'SApy. 


Therefore putting D= 2 SA, as before, d 2 py, 
- BE x==2hp, and H= Ay, it will be 1 .57508DD+.7854 
e CO>-.3:4i16xx: xZH= the Fruſtum S Ay. And if 
we make L=2H, then 1.5508 DD. 7854 CC 
3416 K L'= the Double of that F to. being 
| the middle Zone: Which in Words is thus: 


Multiply the Square of the greateſt Diameter by 
1.5708, and multiply the S _ of the leſſer Diame- 
ter by .7854, and multiply t uare of the Difference 
of the Diameters by .314 8 rom the Sum of the 
two former Products ”fubtraQ the latter Product, and 
multiply the Remainder by one third Part of the 
Length, and that Product will * the Solidity of the 
middle Zone required. 


2 


- 
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Of the Meaſuring the Works of the ſeveral 


Artificers relating to Building; and what 
Methods and Cuſtoms are obſerved therein. 


* 0 / o . F 82 


— 


e k CarPENTBRS Work. Y 25 
Tur Carpenters Work which are meaſurable, IM -25 
- 2 are Flooring, Partitioning, and Roofing ; all Qu 
which are meaſured by the Square of 10 Feet long, bee 
and 10 Feet broad; ſo that one Square contains 100 


ſquare Feet. | 
517-25 (2:7 OFFEGORIN 
Ik a Floor he 57 Feet 3 Inches long, and 28 Feet 
6 Inches-broad: How many Squares of Flooring are 
there in that Room? ren 2 ne Ea. 


A. 


1 
„ © Bo rat 
* r 
. 
EA 


3 Multiply 97: Feet 3 Inches by 28 Feet 6 Inches, 
and the Product is 1631 Feet, & c. which divide by 
100 (this is done by cutting from the Product two 


Pigures towards the Right-hand with a Daſh or 5 


2 1 


n 
F 


> 4 
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Pen); ard the remaining Figures are the Quotient, 
and the Figures cut off are Feet: Thus, 1631 divided 


by 100, by cutting off 31 from the Right hand 


thereof, the Quotient is 16 Squares, and the 31 cut 
off is 31 Feet. = 


See the Work, both by Decimals, and alſo by Feet 


and Inches. 
$9.26: * 
8.52 821 3 
—— 29 © 
. 
45 800 456 
11450 a 
— a8 7 5 
16[31.625 7:0 0 


| | 1631 7 6 
Facit 16 Squares and 31 Feet. 


25 is the Decimal for a Quarter, and . 125 is the 


Decimal for half a Quarter ; ſo in the laſt Example, 


.25 is the Decimal of 3 Inches, becauſe 3 Inches is a 
Quarter of a Foot ; and.s is the Decimal of 6 Inches, 


| becauſe 6 Inches is half a F oot. 


Example 2. Let a Floor be 3 Feet 6 Inches long, 


and 47 Feet 9 Inches broad, How many Squares are 


contain'd in that Floor? 


„ R 
53.5 8 
. IS. 47 £ 9 
_ L435: ZE: 5 
23875 $13 -- 5 
5 26 9 
25154623 13 4/16 
3 23 6 
25164 7 6 


 Facitz5 Squares and 54 Feet. 


Note, That . 5 is the Decimal for half of any thing, | 


—_— — * * = 


By 


Squares and above an Half. 


Inches; How many Squares are contained therein? 


Inches; How many Squares are contain'd therein? 
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By Scale and Compaſſes. 


In the firſt Example, extend the Compaſſes from 


1 to 28.5, that Extent will reach from 57.25 to 16 


Squares and near a third Part. 


n the ſecond Example, extend the Compaſſes from } 


1 to 47.5, that Extent will reach from 53.5 to 2; 


2. Of Partitioning. 


Example 1. If a Partition between Rooms be in 


Length 82 Feet 6 Inches, and in Height 12 Feet; 


The Length and Breadth bein multiply'd together, 


the Product is 1010.625 ; which divide by 100, (as 
before is ſhew'd) and the Anſwer is 10 Sqares 10 


Feet; the Inches or Parts, in theſe Caſes, are of no 
Value. „5% ad A ER 


12.25 „„ 
Fe . 
VVV 
| 9800 - 20 7 6 
\ | 16[10.625 1010 7 6 
Pack 10 Squares 10 Feet. 


Example 2. If a Partition between Rooms be in 
Length 91 Feet 9 Inches, and in Breadth 11 Feet 3 


The Length and Breadth being multiply'd together, 


the Product is 1032 Feet; which divided by 100, the 


Anſwer will be 10 Squares and 32 Feet. 


"4 N 


ch 


Chap. 3. 


Carpenters Work. 21 5 
91.75 . 
11.25 91 9 
* 11 -43 
45875 2 
18350 1009 3 
9175 2 1 3 
9175 wy " 
os . 10][32 2 3 
10132. 1875 


3. Of Roofing. | 
It is a Rule amongſt Workmen, that the Flat of 


any Houſe, and half the Flat thereof, taken within 
the Walls, is equal to the Meaſure of the Roof of 


the ſame Houſe ; but this is when the Roof is true 
pitched ; For if the Roof be more flat or ſteep than 


the true Pitch, it will meaſure to more or leſs accord- 


ingly.:.:. TR | 
Ee 1. If a Houſe within the Walls be 44 
Feet 6 Inches long, and 18 Feet 3 Inches broad; 
How many Squares of Roofing will cover that Houſe ? 


bay ra the 1 and Breadth together, and 
the Product is 812 Feet, the Flat; the half thereof 


is 406 Feet; which added to the Flat, the Sum is 


1218 Feet; which divided by 100, the Anſwer is 12 _ 
Squares and 18 Feet. | | 


— 
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The 


Flat 812. 18 © ;-7 -9 0-0 

Half 406 * in one dads 
i The Fat 6 
12.18 The Half 406 | 


_ 
— _ — — 


K* * 44 ' 
1 „ N 


N * 


P ee he he, - ad ng A no 


a 10h Ck OE RE OE ARS. ANC... 
" 9 * 2 _ * * " 
1 | 15 2 7 . * 
* þ 
» 5 
1 
of of 9 = 
* 


f Sum 1218 
Facit 12 Squares 18 Feet. 


ae oo. 2 


— —— In oo # — ww" 9 Pr + — 1 K — 
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IJ! Scale and Compaſſes, ; 
In the firſt Example of Partitioning, extend the 


Compaſſes from 1 to 12.20, that Extent will reach 
nt from 82.5 to ro Squares and one Tenth. n 
In the ſecond Example, extend the Co 


. — ; 2» 


| npaſſes from Ml pen 


I to 1.26, that Extent will reach from 91.75'to 0 ing, 
Sa)quares, and a little leis than a third Part. will 
IIn the Example of Roofing, extend the Compaſſes req. 
from x+to 18.25, that Extent will reach from 44. 5 & 
d 81 the Flat; to which add the Half thereof, and WW to 1 
the Sum is 12.48, which is 12. Squares 18 Feet, as that 
3 above. „„ 2 55 : * 
Is There ate other Works about a Building, done by Eav. 
= the Carpenter, that are meaſured. by the Foot, run- Whic 
ning Meaſure, that is, by the Number of Feet in 

= Length only; as Cornices, Doors and Cafes, Win- E 
dow, frames, Guztering, Lintels, Sommers, Skirt- who 


* 


4 # 8 N Tte 1 5 


have meaſur 


| of it the Well ys; and 


e 4 
* * . 


. 
* 


SF 
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Note 2. In meaſuring of Roofing, ſeldom any Re- 


ductions are made for the Holes tor the Chimney- + 


ſhafts, the Vacancies for Lutheren-lights and Sky- 
lights; for they are more Trouble to the Workman, 
| than the Stuff which would cover them is worth. 


BI 


"4 Of Barckt.avers Work. 


Work. | 
1. O T-1L.E-N GA 
Flooring, Partitioning and Roofing were in the Car- 
penters Work; ſo that between the Roofing and Tile- 
In, the Difference will not be much; yet 8 
will be the moſt; for the Bricklayers ſometimes wi 
/ hen Gutters are allowed double Meafurę, the way is 


that Means the Meaſure 


* _ 


which is commonly about 18 or 20 Inches. 


| Example 1. There is a Roof covered with Tiles, 
whoſe Depth on both Sides (with the uſual Allowance 


ou Feet; I demand how many Squares of Tiling are con- 


- > 
. nd a n * > 
Fe Ho, 
* 
A / —— * 
bt | . b * 
X 74 7 hy 
LY * 1 _— * — -, is. 
. ws, 2, , 5 n. : -_ 3 _ z 
- l 2 85 ' 8 = > 
- , * 4 * * 
5 * * - 5 
te, * 7 . 
> * 5 * — 
* * "- * 1 * « 4 
2 25 
N 
* 5 =. 


| "HE principal is Tiling, Walling, and: Chinmey- 
yl Tiling is meaſured by the Square of 100 Feet: * 


require to have double Meaſure for Hips and Vallies. 


to meaſure the Length along the Ridge- tile, and by ay Th 
ans tl of ihe _ Gutters become? 

double; it is uſual alſo to allow double Meaſure at tnge 

Eaves, ſo much as the Projector is over the Plate, 


b A = 


at the Eaves) is 37 Feet 3 Inches, and the Length 45 2 1 
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. 37.25 
185 | 18625 
148 14900 

Tx — 
16]76.25 
1676 3 | 


Anſwer, 16 Squares 76 Feet. 


Example 2. There is a Roof covered with Tiles, 
N Depth on both Sides (with the Allowance at 
the Eaves) is 45 Sect Feet 823 and the Length 43 


Feet 6 laches ; how 2 * of Tile- 
ing are in the Roof? | 
1 
5 35˙75 
_ 5 | 43˙5 
; VVV 
| "I a; 1 F 
1865 Fs 4 : IEEE 


Here the Length and Depth bein * ply'd to- 


gether, the Product is e Feet; Which derided by 
. 


100 —— wen 18 taught) Anfwer is15 a” and 


go 28 5 
** 57 Scale ans 
a Ns the firſt Example, extend the e Bonn 


XL 
5 > a * — 


* dz lat above three ä of a Square. 5 


7 


455 
* 


40 37.25, that 8 will reach from 45 to 16 Ee | ci 
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In the ſecond Example, extend the Campaſſes from 
to 35.75, that Extent will reach from 43.5 to 18 
Squares and 55 Feet, that is, a little above a Half- 

| ſquare. e | 1 | 


2. Of /WALLING. 


Bricklayers commonly meaſure their Work by the 
| Rod ſquare of 16 Feet and a half; ſo that one Rod 
| in Length and one in Breadth, contain 272.25 ſquare 
Feet; tor 16.5, multiply'd in itſelf, produces 272.25 
ſquare Feet. But in ſome Places the Cuſtom is to 
allow 18 Feet to the Rod; that is, 324 ſquare Feet. 
And in ſome Places the uſual Way is, to meaſure by 
the Rod of 21 Feet long and 3. Feet high, that is, 63 
ſquare Feet; and here they never regard the Thick- 
neſs of the Wall, but the uſual Way is to moderate 


3 
8 


PIE 


cordingly. | { = | 

But commonly Brick-walls, that are meaſured b 
the Rod; are to be reduced to a ſtandard Thickneſs, 
viz. of a Brick and a Half thick (if it be not agreed 
on to the contrary) and to reduce-'a Wall to ſtandard _ 
Thickneſs; this is „„ "7s. 


b r. E be 
E the Number of ſuperficial Feet that are 
found to be contain'd in any Wall, by the Number 

of Half-bricks which that Wall is in Thickneſs ; one. 

third Part of that Product ſhall be the Content thereof 

in Feet, reduced to the ſtandard Thickneſs of one 


» 4 
Brick and a Half. - | «- 
we Wa. * 2 1 3 
„ I. Example. - 
: h V2; 5 y 1 3 2 ** LY 93 ' 
5 | - 
1 4 . 7 1 | 
4 a i 
2 4 K 9 


4 1 * * 
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Example 1. If a Wall be 72 Feet 6 "8 "ors bs C 
and 19 Feet 3 Inches high, and 5 Bricks and a half 
thick, :How many Rods of Brick-work are contained 
therein when reduced to oy Standard? 


by 4931 Height. 5 
72.4 Length. | 


| 8655 | 
£ 3850 
— 13475 5 


5 , + wo 8 ooh "I 5 — 

SA, Jie 875. 24 hs 1 1725 
ſes + 17. 5000 nan SARS 

: Hr FE. | 15 1 5 5 

1 65 a cen „ 6 


_ PLES "BOY OS 


. 1 

1 : * * - * 

2 » * » * — 8 

- 3338 > as 6 5 1 * * : 

-- vw + + - _ FL * = 4 — . % > . 2 wt# C Pp 
N — $ . , . v % * % 0 
* 8 
” ; - » - 
«© {14 ” 


* 


s 4 4G p 
4 q * 0 * — 
5 3 ' * e vx re þ : 2 8 . : 
1 "1 5 : . = 8 1 * 1 
* , * YL Aa * 5 Sn . 5.5 £ 4 ; 
32 . 9 0 7 ” — 7 . 
© » Anſwer, 18. 3 Quarters 12 Fee 
1 P 1 oY 
* - * * 3 9 * % . e 3 
7 3 1 ; FS. „ f EW Ie WI > 
„ 4 * , 4 * > = — 
by ” 1 
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lt _ 
ed 


648 
5 
18 1 6 

0 
1395 7 6 


11 


— 


3)¹6345 
272)5115(18 Rods. 


2395. 
68)219(3 Quar 1 ters of a Rod. 


Note, That 68.06 is one fourth Part of 272.25. 


Note alſo, That in reducing of Feet into Rods, 
they uſually reject the odd Parts, and divide only by 
272, as is done in the ſecond Way of the laſt E. 
ample ; fo the Anſwer, . that ſecond Way, is 18 

Rods 3 Quarters. and 15 Feet, more about 25 Feet 
than by the firſt Way, where it is done decimally; a 
Thing very inſigbificant. © EE 
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Example 2. If a Wall be 245 Feet 9 Inches long, 
and 16 Feet 6 Inches high, and two Bricks ond a 
half thick; 1 demand how many Rods of Brick-work 
are contairied therein, when reduced to Sandard- 


Thick 
245% 
5 25 ; 
122875 
147450 
24575 
4054-375. 
5 


3020270 
ere Rods. — 


1316 
0 OY of a Rod. 


24 
non, 24 Rods 3 | Quarters 24 Feet 


85 1 ag L 
5 9 
5 536 6 
22079 „ 
245 
122 10 6 
12 © © 


40 4054 10 7 Anſwer i in Feet, 


* 


4 ye 
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Before I ſhew how to work the two laſt Examples 
by Scale and Compaſſes, I will ſhew how to find pro- 
per Diviſors to facilitate the Operation; becauſe it 
would be too intricate and tedious to perform by Scale 
and Compaſſes, according to the Rule above taught. 


To find proper Diviſors. 


Divide 3 (the Number of Half-bricks in 12) by the 
Number of Half-bricks in the Thickneſs, the Quotient 
will be a Diviſor, which will give the Anſwer in Feet. 
But if you would have a Diviſor to bring the Anſwer 
in Rods at once, then multiply 272.25 by the Diviſor 
found for Feet, ard the Product will be a Diviſor 
| which will give the Anſwer in Rods. + oo f4 - 


Example. Let it be required to find a Diviſor pro-- 
per to reduce a wall of three Bricks thick. 


$ Divide 3 by 6, (the Half-bricks in the Thickneſs): . 
and the Quotient: is. 5, which is a Diviſor that will 
give the Anſwer in Feet. Then 9 272.25 by. 5 

and the Product is 136.125 the Dwiſor, which will: 
ive the Anfwer in Rods; that is, as 136.125 1s to the 

| Fan of the Wall, ſo is the height to the Content. 
in Rods. Or, as 5 is to the Length, fo is the Height: 
tothe . 1 


After the ſame manner you may find Diviſors for any 
other Thickneſs, which you will find to be as ex 
preſs'd in the following little. Table. . 
| KY 


— = 
— 8 g 
- h 
12. 4 B 5 
* * 0 « 
2 
— : : bh 
0 a + 8 2 4 
- > i 4 
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| 5 { Divifors | Diriſors 

[| The Thickneſs | for the for bringing | 

E of the Wall. Anſwer | the Anſwer 
SITY | in Feet. in Rods. 


| Brick thick 1.5 408.275 
1 + Brick thick 15 272. 25 
2 Bricks thicx 7 204.1875 
2 Bricks thick | 6 163.35 


2 7 

3 Bricks thick 5 136.125 
3 2 Bricks thick 4285 116.6589 
4 Bricks thick +375 102.0937 : 


Let the ſecond Exzmple, aforegoing, be wrought 
by Scale and Compaſſes, where the Length is 245.75, 
the Height 16.5, and the Thickneſs 25 bricks. 

Extend the Compaſſes from 163.25, (the tabular 
Number againſt 2£ Bricks) to 245.75 ; that Extent 
Will reach aka 16.5 to 24 Rods and 8 Tenths. 


1 Again if the Length be 75 Feet 6 Inches, and the 


Height 18 Feet 9 Inches, at 3+ bricks thick ; How 
many Rods are contained therein ? . ; 

_Extend the Compaſſes from 116.678 (the tabular 
Number) to 18.75, that Extent will reach from 75.5 
to 12.13; that is 12 Rods and a little above half a 
A | 


It will be ver Proper and commodious, for ſuch as 


have frequent Occaſion to meaſure brick-work, to 
have in the Line of Numbers little braſs Centre-pirs at 
each of the Numbers in the third Column of the above 
little Table, with a Figure to denote the Thickneſs of 
the Wall. 3 85 


— 


If 


wa A 


— 4 


F, AY ln ty A 9 e 


girt it about for the Length, and the 
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lte Wall be 104 Feet 9 Inches long, and 17 Feet 3 


Inches high, how many Rods are 8 therein? 


104.75 104 9 
17.25 17 * 
Vr 
20950 . 
73325 J 
10475 12 9 © 
63) 1 806.037 528 1806 11 3 
1 „ 
—— Anſwer, 28 Rods 42 Feet. 
e | h | 
504. 


. 222 
Note, That ſuch as dig Cellars, many Times do- 
them by loor, 16 Feet ſquare, and a Foot deep, 


being a Floor of Earth, that is, 324 ſolid Feet. 


3. Of CHIMNIES. 


If you are to meaſure a Chimney ſtanding alone by 


3 


ory is the breadth; the Thickneſs muſt be the ſame 
as the jambs are of, provided. that the Chimney be 
wrought upright from the Mantſe- tree to the Cieling, 
not deducting any thing for the Vacancy between the 
Floor (or Hearth) and he Mantle-tree, becauſe ot the 
Gatherings of the Breaſt and Wings, to make room. 
for the Hearth in the. rext ſtory. | 1 

If the Chimney- back be a Party-wall, and the Wall 


be meaſured by itſelf, then you ruſt meaſure the Depth 
of the two Jambs and the Length of the breaſt for a 
E Length, and. the. Height of the ſtory the breadth, at 
the * 
Wer you meaſure Chimney ſhafts, girt them 

with a Line round about the leaſt Place of them, for 


E35 the. 


ame; Thickneſs your Jambs Were of. 


itſelf, without any Party- wall Bein Ft rin then. 
eight of the 


"PS I 
F 


— 


Wc 
Py 22 . 1 * 


_— * th 
—_ 5 


226 The Menſuration of Part II. ( 
g the Length, and the Height ſhall be your breadth : 
And if they be four Inch-Work ; then you muſt ſet {MF 1 
down your Thickneſs at one brick-work ; but if they ] 
be wrought 9 Inches thick, (as ſometimes they are, 
when they ſtand high and alone: above the Roof) then 
you muſt account your Thickneſs 14 brick, in Conſide- 
—_ of Withs, and Pargetting, and Trouble in ſcaf- 
folding. . 5 
Ii is cuſtomary, in moſt Places, to allow doub! 
Meaſure for Sies | 5 * 5 
Example. Sup- | 
poſe this Figure, | 5 
ABCDEFGHIK, 9 
to be a Chimney — 5 1 
that hath a dou © Wy © ' 
ble e ESE --- 1-4 = 
wards the Jop, Þ = 2 
and a doub B 8 : 
LT and is. to, . ..- Ft 
be meaſured ac- M4 
cording to double Mk i 
Meaſure. we lH 
irt, I begin .- . 4 
with the breaft= > T1 
-wall IL, and the 4 ne wha char” | 
two Angles LK K EFT 
3 8 ; IS | 
Feet 9 inches; 3 TT b 
then take the F * | 
ſquare HF, 2 
„Feet 6 Inches, 
whichmultiph*d M 
together produce 
234 Feet 4 Inches 
6 Parts, for the {il 
- Content of the 911311 wn 
oem. 25 7 


A hand en wad and? 5 


& 
ed 
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For the Square DaEb, the Length of the Breaſt- 
wall and two Angles, is 14 Feet 6 Inches, and the 
Height Da 9 Feet; which multiply'd together, make 
130 Feet 6 Inches, for the Content of the Part 
Dab. . 3 : | 
Then the Height of the next Square 7 Feet, and the 
Length of the Breaſt-wall and two Angles is 10 Feet 
NN which multivly*'d together, produceth 71 
eet 9 Inches, for the Content of the Square BcCd. 
The Compaſs of the Chimney-ſhafts is 13 Feet 9 
Inches, and the Height 6 Feet 6 Inches; which mul- 
| 2 together make 89 Feet 4 Inches 6 Parts, the 
ontent of the Shafts. 5 hs = 
The Depth of the middle Fetter, that parts the Fun- 
nels, is 12 Feet, and its Wideneſs 1 Foot 3 Inches; 
Ro multiply'd together, make 15 Feet the Content: 
ereof. 1 5 


Li cons ww A er. ci. Ns 


'T- kt Weck 3% 
* | : 18.75 
1188 Mo ETSY 
12 6 — 
— - 937% 
225 0 3759 
* 5 20 
FGHR 234 4 6. FGHK 234.37 
+ 6 „ 14.5 
DaEb 1 30 ::. Dakb 30.5 
3 71 
* „„ | N 
bc, ca 25 


F. 1. 


. 2+ Þ | 3 | 2 : 
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4 F. 4 + is ; n 13.75 

J 13.9; | 6.5 

— e | 6875 

82 6 | . | 8250 

3 * SS Ev 8 *Fhe Shaft 89.37; 

„Phe Shaft 89 4 6 10 0 

r 1.25 

A — 1 'The Fetter 15.00 

CCC F. I. P. 

/ | FGHK 234 4 6 

272) 1082(3 Rods | DaFb 130 6-0 

"| — „„ Bed i £9: o 

58) 266(3 Quarters The Shaft 89 4 6 

VVV The Fetter 15 0 o 
Rem. 62 Feet. — 

. 5 The Sum 541 © o 


=; N The Double 1082 © o 
Having added the five Products together, and dou- 
bled the Joy that double Sum is the Content of the 
Chimney in Feet, according to double or cuſtomary 
Meaſure ; which Feet muſt be reduced to Rods, as was 
ſhewed before. 3 
So the Feet in the foregoing Example being. reduced 
to Rods, (the Thickneſs being ſuppoſed 14 Bricks) it 
makes 3 Rods 3 Quarters and 62 Feet; that is, 4 Rods 
wanting 6 Feet. 1 1 
This is all the Meaſute that can be allowed, when 
the Chimney ſtands in a Gavel or Side-wall ; in which 
. Caſe the Back of the Chimney (here not meaſured) 
is accounted as Part of the Gavel ; but if the Chim- 
neys ſtand by themſelves, as all Stacks of Chimneys 
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in great Buildings do, in ſuch Caſe it is all Chimney- 


all Sides. LT 


which they call Cieling. 2. Works rendered; which 


Quarters, in the Partitions between Rooms; all which: 


3 89.75 
59 9% | 24.6 
s 24. 6. ry 8 — 
„ 3 29875 
FV | 23900 
8 I 11950 
29. 10 ᷑—Uñů 4 5 
| 18. . - 2 99 1463.87 


work, and therefore ought to be meaſured double on 


i 


_—_ I” , ” * * C _ 


S II. OfP LAISTER ERS Work. 


H E Plaiſterers Works are principally of two- 
I Kinds, namely, 1. Works lath'd or plaiſter'd, 


is of two Kinds, viz. upon Brick-walls, or between 


are meaſured by the Yard ſquare, or Square of 3 Feet, 
which is 9 Feet. | | | 


1. Of Cieling. 


If a Cieling be 59 Feet 9 Inches long, and 24 Feet 
6 Inches broad, how many. Yards doth. that Cieling. 
contain? S 8 5 
Multiply 59 Feet 9 Inches by 24 Feet 6 Inches, 
and the Product is 1463 Feet 10 Inches 6 Parts; 
. divided by 9, the Quotient. is 162 Yards 3 
eet. . . 8 
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| By Scale and Compaſſes. 
Extend the Compaſſes from 9 to 59 Feet 9 Inches, 


that Extent: will reach from-24 Feet 6 Inches to 16. 25 


Yards. 
2, Of Rendering. 


Example. If the Partitions between 8 be 141 


. 6 Inches about, and 11 Feet 3 Inches high, How 

Yards are in thoſe Partitions? 

Multiply 41 Feet 6 Inches by 11 Feet 3 Inches, 
and the ProduQ. is 1591 Feet 10 Inches 6 Parts; 
3 divided by 9, gives 96. Yards 7 Feet,. the. 

wer. 


E . IR 
044 6 . 5 141.5. 
1 1 8 „ 11.25 
˙k ; IJ 
35 4 6 e 2830 

Th EE 1415, 

991591 10 6. „ 

Alder 175 7 | 901591875; 
"176.87, 


Aden 176. 87 Yards. 


Extend-the Compaſſes from 9 to 141.5 , that Extent 
will reach from 11.25 to 176.87 Yards. 
Note 1. If there'be any Doors, Windows, . or the 


like, in your Partitioning, you muſt make Denen 


for them. 

Note 2. When you meaſure Renderin upon Brick- 
walls, you are to make no DeduQtions ; Yu t when you 
meaſure Renderipg between Quarters, you may very 
well dedu& one-fifth Part for the-Qgarters, Braces, 
and Interſtices. : 


Note 


5 


| over all the Mouldin 8 3 whi 


* Toe ng 
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Note 3. That Whiting and Colouring are both 
meaſured by the Yard, as Cieling and Rendering 
were; and as in Rendering between Quarters, you 
deduct one-fifth Part, ſo in Whiting and Colouring 
you muſt add one-fourth, or one-fifth Part at leaſt. | 


— 


2 


S IV. Of Jo vA R s Work. 
Oyners do meaſure their Work by the Yard ſquare ;, 


but in taking their Dimenſions, they differ from 


ſome others; for they have a Cuſtom, and lay, 
« We ought to meaſure where our Plane touches” : 
Wherefore, in taking the Height of any Room, where 
there is a Corniceabout, and ſwelling Panels and Mould- 
ings, they, with a String, begin at the Top, and girt 
| ch will make the Room 

to meaſure much higher than it is: Then for mea- 
ſuring about the Room, they only take it as it 1s upon 
the Floor. | 5 

Example 1. If a Room of Wamſcot (being girt 
downwards over the Mouldings) be 15 Feet 9 Inches 
high, and 126 Feet 3 Inches in Compaſs, How many 
Yards doth that Room contain? 

Multiply the Compaſs by the Height, and the Pro- 
duct is 1988 Feet 5 Inches 3 Parts; which divided by 
9, gives 220 Yards and 8 Feet, the Anſwer. 


EY 


\ 
L 
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; ; F. I. | ? 
bs; 3- 126.25: 
8 | 17 
N 63125 
126 * 88375 
N 8 « 63 3 © 6. 3 3 63125. We 
b | Toy 0 = 1 
| 39 0 | — — — 
3 TT 2: 9) 1988.4375. 


90988 5 3 OY 
3 1 . 220 8 | 


_ Anſwer 220 8 _ HTS 

* % , , - 

I! Example 2. If a Room of Wainſcot be 16 Feet; 
| Inches high, (being girt over the Mouldings) and the 

1 Compaſs of the Room 137 Feet 6 Inches, How maay 
Yards are contained therein??? | 


F 5 and the Product is 2234 Feet 4 Inches 6 Parts; which 
| divided by 9, the Quotient is 248 Yards and 2 Feet. 


F 


5— — 1375 
9372234 „ 3 5 
— — 992234.575 
248 3 . . 248.2 7 

Facit 248 Yards 2 Feet. 


* 
* 


— - * 
. . * 
* + as \ 
g } 
! P 1 


Multiply 13 Feet 6 Inches by 16 Feet 3 Inches, 


CI 
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| ſhutters, and all ſuch Work as is wrought on both 


| be 69 Feet 9 Inches broad, and 6 Feet 3 Inches 


the Content at Work and half. 


By Scale and Compaſſes. 


For the firſt Example, extend the Compaſſes from 9 
to 126.25, that Extent will reach from 15.75 to 220.9 
Yards. | | | 
For the ſecond Example, extend the Compaſſes from 
9 to 137.5, that Extent will reach from 16.25 to 248 
Yards and about a Quarter. 

* Work there is another Thing to be ob- 
ſerv'd, that is, in the meaſuring of Doors, Window- 


Sides, they are paid for Work and Hal- work; fo that 
in meaſuring all ſuch Work, you muſt firſt find the 
Content, as before, and take half that Content, and 
add to it; ſo ſhail the Sum be the Content at Work 
and half. | „ | | 
. Example. If the Window-ſhutters about a Room 


yigh, How many Yards are contained therein at Work 
an a <= a 3 . | 

- Multiply 69 "es Inches by 6 Feet 3 Inches, and 
the Product is 435 Feet 11 Inches 3 Parts; the Half 
whereof is 2:7 Feet 11 Inches 7 Parts ; which added 
2 the Sum is 653 Feet 10 Inches 10 Parts; _ 
which divided by 9, the Quotient is 72 Yards ö 


F. I. N 
62 9 69.75 
5 6 4 * 6.25 
1 13950 
en ee _ 41850 
1 3 ot 0 SI 
47-11. .7 435-9375 
OY rr 217.9687 
DES SO nh —— 
| — 653.9962 
38 | | 
Facit 72 Yards 5 Feet. | 


CD „„. h 
s * 1 yg 1 7 


the Mouldings and ſwelling 
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By Scale and Compaſſes. 


Extend the Compaſſes from 9 to 69.75, that Extent 
will reach from 6.25 to 48.4 Yards ; the Half where- 
of is 24.02; Which added together, make 72.6 Yards, 


the Content at Work and half. 
Note, That you muſt make Deductions for all Win- 


dow-lights; but you muſt meaſure the Window-boards, 


Sopheta-boards, and Cheeks, by themſelves. 


SV. Of PAINrERS Work. 


| £Þ HE taking the Dimenſions of Painters Work 


is the ſame as that of Joyners, by girting over 

n in taking the 
Height; and it is but Reaſon that they ſhould be paid 
for that on which their Time and Colour are both 


expended. The Dimenſions thus taken, the caſting 


up, and reducing Feet into Yards, is altogether the 
ſame as the Joyners Work; but the Painter never 


requires Work and half, but reckons his Work once, 


twice. or. thrice-coloured over. Only take Notice, 
that Window-lights, Window-tars, Caſements, ard. 
ſuch- like Things, they do at ſo much per Piece. 


Example. If a Room be painted, whoſe Height 


a (being girt over the Mouldings) is 16 Feet 6 Inches, 
_ ard the- 


many Yards are in that Room? 


Compaſs of the Room. o) Feet 9 Inches, How 


Muttipl 97 Feet 9 Inches by 16 Feet 6 Inches, 
and the Product is 1612 Feet 10 Inches 6 Parts; 
which being divided by 9, the Quotient is 179 Yards 
and 1 Foct. F 
| 2 1 
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> | 
07 97.75 
= 8 1 
8 4887 5 
98 . 58650 
48 10 6 8 9775 
9) 1612 10 6 9) 1612.875079 
179 1 


Fecit 179 Yards 1 Foot. 
By Scale and Compaſſes. 
Extend the Compaſſes from 9 to 16. 5, that Extent 


will reach from 97.75 to 179.2 Yards. 


2 i * a. 2 - 


Gy” S ** * 7 _— — — 


"3 VI. Of Gs ins Work. 


CALASIERS do meaſure their Work by the Foot 
ſquare; ſo that the Length and Breadth of a 
Pane of Glaſs in Feet, being multiply'd into each 
other, produceth the Content. 4 


12, & c. x 


Exam le 1. If a Pane of Glaſs be 4 Feet 8 Inches 
and — long, and 1 Foot 4 Inches 1 Quarter 
broad; How many Feet of Glaſs are in that Pane? 


1 Deer J Inches 1) f, f.729 


Note, That Glaſiers do uſually take their Dimen- 
ſions to a Quarter of an Inch; and in multiplying 
Feet, Inches, and Parts, the Inch is divided into 12 
Parts, as the Foot is, and each Part ſubdivided into 


- 
! - 
r „% „% „ - * DO > 


. 
— — ——— _r— — 
” / 34. Oo lt 2 „„ EO A 4 wor YI - 


.: 3226 


— 2 
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0. 
2 


3 


2 


4729 


1.354 


: 8 — — 


18916 
23645 


14187 


4729 
6.403066 


Anſwer, 6 Feet 4 Inches. 


By Scale and Compaſſes. | 


= - - ” hos 


8 Panes ? 


© Facit 54 Feet t 5 Inches. - 


Extend the Canal from l to 2 $354, that Extent 
will reach from 4.729 to 6.4 Feet, the 


Example 2. If there be 8 Panes of Glaſs, noch 4 
Feet 7 Inches 3 Quarters long, and 1 Foot 5 Inches 
1 Quarter broad: How many 3 of . are con- 
tained 1 in the faid 


2 1 
The Decinal of 7 hel * . 0 
| I. | 4.646 
4 7 9 1-437 
3 
— — 32522 
„ 13933 
„ 18584 
124. 4-38. 3 8 
; 6-7 67 0: $3-410876 


tent. 


— — 


mn 3 
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| By Scale and Compaſſes. np 
Extend the Compaſſes from 1 to 1.437, that Extent | 


' will reach from 4.646 to 6.676: then extend the Com- 


paſſes from 1 to 8, that Extent will reach from 6.676 
to 53.4, the Content. | IC: 
Example 3. Tf there be 16 Panes of Glaſs, each 4 
Feet, 5 Inches and a half long, and 1 Foot, 4 Inches, 
3 Quarters broad, how. many Feet of Glaſs are con- 
tained therein? on a | 


FL V+: 4.458 
4 5.6 1.395 
449 
— — 22290 
4 5 6 40122 
1 5 10 0 13374 
3.4 1 6 4458 
6 2 8 1 5 5 6.218910 
1 e 
24 10 8 6 © 24.87564 
| 4 „ 
99 10 © 0 99. 50256 


Facit 99 Feet, 6 Inches. 
Note, That inſtead of multiplying by 16, I have 


multiplied by 4 twice, becauſe 4 times 4 is 16. 


'By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 1.395, that Extent 
will reach from 4.458 to 6.219 ; then extend the Com- 
paſſes from 1 te 16, that Extent will reach from 
6.219 to 99.5 Feet the Content. | : 


Note, That when Windows have half Rounds at 
the Top, they meaſure them at the full Height, - if 
* | . 9 8 | ; t ey 


\ 
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than the Glaſs can be valued at. 


they were ſquare. Alfo round or oval Windows are 


meaſured at the full Length and Breadth of their Dia- 


meters. I. ikewiſe Crecket Windows in Stone- 
work are all meaſured by their full Squares ; and there 
is Reaſon for ſo doing, for the Trouble in taking their 


Dimenſions to work by, the Waſte of Glaſs in work- 


ing, and the T.ime expended in 


ſetting up, is far more 


— 
* 


„— * * — 


$& VII. Of MAS O NS Work. 

ASONS do meaſure their Work ſometimes 
V by the Foot ſolid, ſometimes by the foot ſuper- 
ficial; and in ſome Places they meaſure their Walling 


1 


by the Rood that is 21 Feet long and 3 Feet high, 


which is 63 ſquare Feet. 1 IR 
Examples of each are as follow. 


Example 1. If a Wall be 97 Feet 5 Inches long, 
18 Feet 3 Inches high, and 2 Feet 3 Inches thick, 


how many ſolid Feet are contained in that Wall? 


7 . F. . II. e : ' 
Tar 9.477 
97 94734 
24 4 3 779336 a 
: 0 O 97417 
1 6 DE on 
3 . 7 1777. 8655 
8 2.25 # 
2 3 3 2 | 
44 F iin 
4900 2 0 9 4801155623 
Fg — Mul- 


Part IT, 
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Multiply the Length, Height, and Thickneſs to- 


her, and the laſt Product is 4000 Feet 2 inches, 
the ſolid Feet contain'd in the Wall. 


By 'Scale PE} Compaſſes. 


Extend the Compaſſes from 1 to 18.25, that Extent 
will reach from 97.417 to 1777.86; then extend from 
1777.86, that Extent will reach from 2.26 to 4000.1 8, 
| the ſolid Content. 


Example 2. If a Wall be 107 Feet 9 Inches jong, 
and 20 Feet 6 Inches high; How * Feet ſuper 
cial are conta ind — * 


4 
L N 
. 
ne — ——— — r 2. 


) F. 1. . | | | 
107 9 107-75 | 
20 6 5 20.5 f 
Reo ane | 
f 2155 0 53875 i 
5 53 10 5 215500 
2208 10 6 2208.87 5 


Facit 2208 Feet 10 Inches. 


- By Scale and Compaſſes 


Extend the Compaſſes from 1 to 107. 555 that Ex - 
{ Fee will reach from 20.6 to 2208.875, the en 
cet. 


Example 
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Exa If a Wall be 112 Feet 3 Inches long, 
and 16 at, '6 Inches high ; How many Roods are 


contain'd therein ? a 
. . 112.25 
112 3 5 16.3 
f . 56125 
% | 67350 
112 5 a 
. — 
— 63) 1852.125029 
1852 1 6 4 . 363 — "wm 
| $92 


— —̊ 


Facit 29 Roods 25 Feet. 25. 
By Scale and Compaſſes. 


Extend the Compaſſes from 63 10 16.5,' that Extent 4 
wall reach from 112.25 to 29.4 Roods, the Content. 
Fe 
11 
1 * 


CHAT 


1 
1 
1 
— i 
; == 
4 b Þ 
* 
1 
1 . 
1 * 
1 
*$ : 
_ 
S 
5 
j 
[ 
C2 c 
| 
| f 
= ti 
is bs 
1 
14 
1 
. = 
:.B 
1 4 
1 
1 * 
i 
= - 
i 4 3 


— * 8 ä 
2 Tr 
yu 
* 


CHA P. IV. 


The Meaſuring.of Boar and TB ER. 


9 Of eee 
T 


O meaſure a Beard, i 3s.no other but to meaſure 
A long Square, "4 


Example 1. If «Bearded Loches broad, and 13 
Feet 1003 | How many 5 are ee therein? 


Multiply 18% 1 35 . the Product is 208; kh 
diiided 2; tves 8 Feet, And d remains, ich. 
a third Part oa Foot. does E 5 


10 eee in Lackes) y 
| 16, 4 d E Ee Lew divided by 2 
the Grone . is 17 Feet, and 48 remains, es) is a 
ae hs "the net before. TREE 


8; — o 1 — ' ? ; "0b: Ne 28 | : 
\& = — 1. 13 tt ds 12 Tit + 74 f a4 WS Y * p > * 
5 83 * 2 > 8 EY x * 2 J'S. wo 0 _— EX 
5g 8 
# fy in of] 3 5 F Fa I 4 F 
=; Pg 4 ok *-+ 5 „ 
2 w43\ A 3 A * 414 | BB4E # + IN EOS 
W d. t 0 123 
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88 1 N 
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6: 202 16 3 pee * 


Us | o 1447 I gba 16 8 1 
A He 2 — — gp econ trane, — — v0" — $ 48 
3 s 
936 : 
b 1 £12 89; 20-239 —1 


"> * 
& F& — 8 ; 
<<" eras 


7 17 * 
en n 

4 1 056 ; — . * ; * 6 * a 
ene 34201 —＋——j—2ꝛ—Qð¼.E/. 5 „ 


; l 7 8 f 
* - 44 + 2 &. IF4 : ft 
L < 2 
= .*- 
LS 254 
% — — * 
* 


17 en bud | By Sail and Ovipaſies 
Extend the C mpalſes front FF 2 to 1: 1 3, 5 At i Ext 
wil reaeh from 16 to. 175 Feet, the tent. 


Or, extend f 255 (he Len in iche 
— e from e K 131 
*. 


7 
— 


is ai 
near; 2 ſo n h. if a Boar 


v e er. . 
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Extend the Compaſſes from 19 to 144, that Extent 

Will reach from 1 to 7,58; that is, 7 Inches and fome- 

thing more than a half. So, if a Board be 19. Inches 

broad, if you take 7 Inches, and a little more than a 

half with your Compaſſes from a Scale of Inches, and 

run that Extent alert: the Board, from End to End, 

you may find how many Feet that Bbard contains; or 

you * cut off from that Board any Number of Feet 
deſir'd. 5 7 

For this Purpoſthere'is a Line upon moſt ordinary 

Joint-rules, with a little Table plac*d a ps the End of 

all ſuch Numbers as exceed the Length of the Rule, 


=» bu 


4s in this little Table annex d. 


F 


Here you ſee, if the Breadth be one Inch, the 
Length muſt be 12 Feet; if two Inches, the Length 
is 6 Feet; it 5 Inches broad, the Length is 2 Feet 5 
. Inches, &C. 2 Py | 


The reſt of the Lengths are expreſs'd in the Line, 
thus: If the Breadth be 9 Inches, you will find it 
againſt 16 Inches, counted 8 the other End of the 

ule; if the Breadth be 11 Inches, then a little above 
13 Inches will be the Length of a Foot, &c | 


* : - . * OR "Is. PAS 
M r r 3 4 EPR 4 >" BY 91 
2 x fl =. E f 8 * : Di 5 Y f $' ; ö ; 33 { 
§ IT. Of Sao AR'b TIMBER, - 
g ; L * « ” — +24 


BY Squar'd Timber are bere meant all ſuch/a have 
Fo Say os Baſes, and the Sides ſtrait and parallel. The. 


ules for meaſuring all ſuch Solids are fhew'd in & II. 
ff Chap. 2. to which 1 refer yo. 


Ma © Brample 


- 244. The Menſuration of Part II. N C 
le 1. Tf a Piece of Timber be 1 Foot 3 


Inches 27 15 Inches) ſquare and 18 Feet long, How 
many: ſolid F cet are. 2 3 


'% 
= a 
— Py — — OI FIR Oe ns CD TE „„ noe 

— n . 0 

5. 2 us 

0 ** % 2 

* o 

: 
* . * 


15 F 1 
15 4 3 
— ES 
75 — : 
45 42 8 33 
— 3 99 
22 — 
: 1 4 6 9 
1800 — — 
225 9 4 5 
_—__ 
144)4050(28.1257 : 
4150 . 
5 — 9 
480 95 
2 0 
D | Here, eee veteran 
by Feet andInches) 1 1 by n 37 


becauſe 3 times 6 is 18 ./ NN 


Example 2. 1f 4 Piece o uar'd Timber be 2 
Feet 9 Inches deep, and 1 Foot ) Inches broad, and 16 ] 
Let Inches long, -How ** Beet of Tivaber a are in ¶ bet 


_-- > Spa 

2 0¹ 
3 Iy the Depth, Breadth, . tote Pre 

and the Product v — 8 12 

e 2a . Pro 
e tw 

: 7 = bb 2 
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33 F. I. 
19 3 
cas os » 
297 2 US 
IS a: 9 
— 8 1 
627 — 
19.75. 4 4 3 
—— 16 8 o 
31375 e 
4389 69, 9 © 
F702 3 "FX 3 
627 1 — 
. eee 72 14 2 3 
eee | 
422 
ö 1942 
. 49% 
$ „ 
Ankur rer! Taches; or, 72 Feet 93 Parts 
By Scale Kid, Compaſſes. 


ght Pip te firſt Example, extend me Compaſſes from 

3, 12 to 15 Inches, (the Side off the 8 = are) that Extent. _ 

will reach from 18 Feet (the Length: being twice U 5 
over) td 28 Feet, and ſometling more. | 


I16 For the feconc Exarnipte, find a mean Proportional 
e in between 19 Inches and 33 Inches, by dividin ng the 
Space between them into two equal Parts; and the 


| ompaſs Point wilf reft upon 25, which is a mean 
her, Proportional between 19 and 33. | 


Then extend the Compaſſes from 12 to: 25, (e 
Proportional found) that Extent will reach (being | 
twice turn'd over) from 16.75 Feet, the Length, to. 
3d 72.93 Feet, the Content. | 
> Em A com- 


A common Error is committed, for want of Art, 
in meaſuring theſe laſt Sorts of Solids, by adding the 
Depth and Breadth together, and taking half for the 
Side of a mean Square. This Error, though it be but 
mall, when the Depth and Breadth are pretty near 


equal; yet if the Difference be great, the Error is 


very conſiderable; for the Piece of Timber thus 


meaſur'd, will be more than the Truth, by a Piece 


whoſe Length is equal to the Length of the Piece of 
Timber to be meaſur'd, and the Square equal to half 


the Difference of the Breadth and Deptb, as 1 ſhall 


EN | 1 | 
ay, the Square 45 | 
GHIK is greater than 8 3 
the Parallelogram ABCD 
by the little Square 
OHPL; for the Pa- 
rallelogram QęEIK is 
equal tothe Parallelo- 
am AEF D; — the 
Para'lelogram GOLQ. 
is equal to the Pa- 
rall EB CF. 
T dre the Squate 
is greater than the 
Parallelogram by the 
little Square OHPL; 
which was to be 
proved. e ory 
Otherwiſe, you may 
prove it by Numbers, 
thus; the Sum of 333 üä-;ꝝ;B | 
and 19 is 623 tre „ 3 26 EASE [ 
Half c E 78 
the Square of 26 is 675: And the Product of the Depth 
and Breadth is 627; the Difference of theſe two is 49, 
equal to the Square of half the Difference; for the 
Difference between 33 and 19 is 14, the Half thereof 
is „, whoſe Square is 49; which was to be proved. 
Now, if this 49 be multiply d by the Length of the 


Piece, and that Product divided by 144, to bring it 
N ä 4 : to 


* 
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10 


61 
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to Feet, and thoſe Feet added to the true Content, the 


Sum will be e * to the Content found by the falle 
Way mentione 


* the Work of both + 


33 Depth. 16. 75 the LAgtr: a 
? 19 Breadth. 2 the Squ. of 2 Dif. | | 


"af half _ > 
26 1 6g 5 8 


Feet. ” | 3 
To 72.93 the true Content. | 41 
Add 5.69 the Part ſuperfluous. 8 Th 


Rem. 78. 62 1288 to the Content by the al Way. | 
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37 Feet and Inckes, | P. I. 


al a 


o 4 4 - 4 I 
10 6 „ a RY Ep 


© * 
QA 
O 
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6, . [4413 + 
9 


r e 3 
— true Content add. Falle C. — 
alſe 7 
78 7 7 o equal to the Pontent by the ff Way. 


7. __ how much i in Legg makes a foot of « en eee | 


im ber. 


Always divide 1728 (the ſolid Inches i in a «I by 
* Area of the Baſe; the Quotient 1 is the engt of 
a Foot. 


* 


This Ryle is general for all T imber, whidhs! is of 
equal Thickneſs from End to End, Whether it be 
ſquare, triangular, multangular, _— 6 


Example 1. If a Piece of Timber be 18 Inches 


5 ſquare, How much! in 3 wil make afoot ſolid d 
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Chap. 4 | Squared Timber. 1 | 
By Scale and Compaſſes... 


Extend the Compaſſes from 1 to 18, that Extent 
will reach from 18 to 324, the Squargor Area of the 
Bafe; then extend from. 324 to 1728, that Extent will 
reach down from 1 to 5 Inches, and + of an Inch. 


Or thus: Extend the Campaſſes from 18 to 47.560 
that Extent, turn*d twice over from 1, will at laſt fa 
upon 5 4, as before. 1 


Note, That 41.569 is the ſquare Root of 1728. 
Example 2. If a Piece of Timber be 22 Inches 


deep, and 15 Inches broad, How much in Length will 
make a Foot? . | | | 
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15 

110 

22 5 

330) 172805.3 
780 
1200 
226 


Anſwer 5 Inches and 23 Parts. = 
By Scale and Compaſſes. 


*. 


will reach from 22 to 330; then extend from 330 to 
1728, that Extent will reach from 1 to 5.23 Inches the 
Length of a Foot, ye 1 
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The Menturation'of Part II. 
There is a Line for this purpoſe upon, moſt ordinary 

Rules, with a little Table at the End cf all ſuch Num- 
bers a5 exceed the Lergth of the Rule, ſuch as this 
r JJ — 
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Here you fee, if the Side of the Square be 1, the 
Length muſt be 144 Feet; if two Inches be the Side 
of the Square, it muſt be 36 Feet in Length, io make 

r EH 

lf the Side of the Square be not in the little Table, 

vou will find it upon the Line; thus, if the Side of the 

Square be 16 Inches, you will find it againſt 6 Inches 

and 7-tenths, counted from the other End of the Rule. 

Then if you take the Length of a Foot from the 
Line of Inches with your Compaſſes, and run the 

LE Eompaſſcs along the Piece from End to End, you will 
red how many feet are contained in that Piece; or 

_ you may cut off any Number of ſolid Feet that ſhall be 
deſired ; but if the Sides of the Piece be unequal, find 
a a mean proportional Number, as is before taught, by 
dividing the Diſtance upon the Line of Numbers into 

two equal parts: Thus, if the Breadth be 25 Inches, 

aud te Depth 9 Inches, divide the Space upon the 

Line of Numbers, into two equall Parts, and you will 

find the middle Point at 15; ſo is 15 Inches the geome- 

trical mean Proportional ſought; then if you look tor 

15 upon the Line above-mentioned; you will find 7 

* _ and a little above half, to be-the Length of a 
oot. LEES JJ 8 
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14 80 8 III. Of unequal ſquared Timber. 
D unequal ſquar'd Timber, I mean all ſuch as 
Bir. unequal Baſes ; that 5 ſuch as is thicker at 
one 


End than at the other; and ſuch are moſt Timber- 


trees when they are hewn, and brought to their _— a 
. 5 | l 


» - % yo * * — 
1 Sq * ö : 
Chap. 4. Squared Timber, 
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ror is conſiderable. All ſuch Solids being the Fruſtums 


2 
* 73 * 
— ; _— 


The uſual Way to meaſure ſuch Timber, is to t. 
a Square about the. Middle of the Piece, which t! 
take to be a mean Square: This Way, when the Pi 
is pretty near as thick at one End as at the other 
ſomething near the Truth; but when there is a g; 
Diſproportion between the Ends ot the Piece, the Kr- 


of Pyramids, the true Way of meaſuring them muſt 
be by Sect. VII. Chap. 2. I ſhall give an Example or 
two, which I will work both by the true and falſe 
Ways, whereby you-will ſee the Difference. Wy 


Example 1. If a Piece of Timber be 25 Inches 
ſquare at the greater End, and 9 Inches ſquare at the 
leſſer End, and 20 Feet long, How. many Feet of Tim- 
ber are in that Nee? | RE 3 
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9 


o 


Half 17 the Side of the dquare in the Middle; 
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Anſwer, 43.101 Feet, by the true 
there is near 3 Feet Difference. 


By Scale and Compaſſes, | 


'Extend from 1 to q, that Extent will reach from 
25 (the ſame Way) to 225, the Rectangle of the Sides 
of the two Baſes; then the Difference between the 
ſaid Sides is 16; ext from 3 te 16, that Extent 
will reach from 16 to 85.333, a third Part of the 
Square ; 1 the Sum is 310.333, a 
mean Area: then extend from 144 t0 310.333, that 
1 | | tent 
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Extent will reach ras = (the Length) to 43.1 Foot 
the Content the true W 

Extend the Look alle from-12 to 17, (the Ge of 
the middle 8 that Extent wilbreach from 20, 
(the Length twice turn'd over) to 40.1 Foot, 


the Content by — le Way. 


Example 2. If a Piece of Timber be 32 Inches 
broad, and 20 Inches deep, at the greater End, and 


10 Inches broad, and 6 deep at the leſſer End, and 16 
Foot long ; 1 How e! Feet of . are in that 
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254 The Menfurationof Part II. 


ſquare Root thereof, by dividing the Space between 
the middle Point at 195.959, the Root ſought 3, which 
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21 Content the true Way 37.33 
Anſwer Content the falſe Way 34-13... 1 


n 8 . 3 : POTS ITS : 
By Scale and Compaſſes... _ 2 8 


6 J 3p Y ty TT STE 5 
Extend the Compaſſes from 1 to 20, that Extent 2 
8 reach from 32 ta 640, the. Area ot. the greater 

aſe. F 
Then extend from 1 to 10, that Extent. wilt. reach 25 
from 6 to 60, the Area of the leſſer Baſe: Then ex- 4a 
tend from 1 to 60, that Extent will teach from 640 
to 38400, the Product of the two Areas: Find the 


x and 38400 into two equal Parts, fo you will find 


— 


21, which is the 


— 


Chap. 4. Round Timber. 245 
is a mean Proportional between the greater and leſſer 
Areas; then add the mean Proportional and two 
Areas together, and the Sum 1s 895.959; which mul- 
tiply'd by 6 (a third Part of the Length,) by extend- 
ing from 1 to 6, that Extent will reach from 155.5 59, 
to 5375.75. Then extend from. 144. to 5375. 76, and; 
that extent will reach from 1 ta, 37.33 Feet, the true 
Content. DT N ; | 
For the falſe wa Half the Sum of the Breadths is 
Breadth in the. Middte; and half 

the Sum of the Depths is 13: Extend from 1 to 13, 


that Extent will reach trom 21 to 273, the Area of 


the middle Baſe - Then extend from 144 to 273, that 
Extent will reach from 18, the Length, to 34.12, the 
Content the falſe Way. „ 
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$ IV, of Round Timber, | whoſe. Baſes are 
Pp equal. 1 5 


HE uſual Way to meaſure round Timber-trees 

is to girt them about the Middle with a String 
and take the fourth Part of that Girth for the Side of 
a Square, by which they meaſure the Piece of Tim- 
ber as if it was ſquare. | | 
Rut that this is an error, F ſhall make appear as 


follows. If the Circumference of a Circle be 1, the 


Area will be .07958; then the fourth Part of 1 is 
25, which ſquar'd makes . 0625; this they take for 


a mean Area, inſtead of . 7958: Therefore the true 


Content always bears ſuch Proportion to the Content 
found by the aforefaid cuſtomary falſe Way as 07958 to 
62 5; which is nearly as 23 to 18; fo that in meaſur- 
ing by that cuſtomary falſe way, there is above the one 
100 Part loſt, of what the true Content ought to 


Tow 


256 The Menſuration of Part II. ff (+ 
This Error, tho? it has been fo often confuted, yet 
it is grown ſo cuſtomary. in all. Places, that there is 
little Hope of my prevailing with Men that are ſo wed- 
ded to it, to race the Truth: I fhall therefore, 


in the following Examples, ſhew how to work both 
the true Way, and alſo the falſe or cuſtomary Way. 


Example 1. If a Piece of Timber, beg6 Inehes in 
Circumference or Girth, and 18 Feet long, How many 
Feet of Timber are contained therein ? | 


A 4th Part of 96 is 24 ONT 
24 | 
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Content the falſe Way, 72 Feet. * KY 


They 


Chap. 7 . Round Timber. 
Tpnen the true Way. 


| 73 340928 the Areaby Prob. 5. Se. rx. Chap, 2. 
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1 973 he irue Content 91.67 Feet. 
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1% ® 
xx Scale and Compaſſes. 


Extend from 12 to 24 (the fourth Part of the 
Sith, ) that Extent turn'd twice over from 18 Feet 
(the Length) will at laſt fall upon 72 Feet, the Con- 
5 tant the cuſtomary Way, _ 
| Extend from 42.54 to 96 (the Girth) that Extent. 
will reach from 18 Feet, turn'd twice over,, to 91.67 
cet, the true Content. | 5 | 


' 


Example 
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2:3 The Menluration of Part II. || 
Example 2. If a Piece of Timber be 86 Inches 


Girth, and 20 Feet long, How: many” Feet are con- 
tain d therein ? 


'The. fourth Part of 66 is 7. - 
) 21. 
1 9 6 1075 
| 19 6 215 
. 
x 9 6 cas 
a1 6 462.25 
© 10 9 20 
ö $a $ 3 144)9245-00(64.2 
q 20. | „ ones 
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Round Timber. 


By the true Way. 


— 
* 


4477.473608. 


The true Content, 81.74 Feet. 


By Scale and Compaſſes. 


Extend from 12 to 21. 5, that Extent turned twice 
over from 20, will reach at laſt to 64.2 Feet, the 


Content the falſe Way. 


» 


{Extend from 42.54 to £6, that Extent, turned twice 
over from 20, will at laſt fall upon 81.74 Feet, the 
true Content. | ; eee n 

Theſe Cylindrical Proportions may be very eaſily 


wrought upon the Line of Numbers. | 
vgh p e Line 0 | + Problem. | 


466 The Menſuration of Part Il. 
Problem 1. Having the Diameter « a Cylinder 3 in 
Inches, to find the Length of a Foot. 


Suppoſe the Diameter. 22.6 Inches. 


As 22.6 is to 46.9, ſo is 1 to a fourth Number 3 
and that to the Length of a Foot in Inches 4.3. 

Extend the Compaſſes from 22.6 to 46.9, that Ex- 
tent will reach from 1 to a fourth Number; then turn 
them over again, and that will reach to 4.3 Inches, 


Problem 2. Having the Diameter in F oot-meaſure, 
to find the Length of a Foot in Foot-meaſure. 


Suppoſe the Diameter 1.88 Feet. 


3 . is to 1. 128, fois 1 to a fourth Num- 
ber; . hat to the Length ot a Foot i in Foot- 


| "Exteta the "Com paſſes from we to 1. 128, that Ex- 
tent, turned twice fron ws; peach to to .358.Purts of 
„ Foot. | 
23 . problem 3. Having: the 8 in Inches, to 
38 © find the Length of a Foot in Inches. © 
: © * Suppoſe the Circumference n Inches. 


Then as 71 is to 247. den Nom- 


4 "her IN ſo is that to the L ength of a Foot in Inches, 


. 8 ** the Compaſſes "IE 71 to 1479.36, that Ex- 
IF 5 tent, turned twice. from 1 7 win reach 2 3 Inches, 
te Length of a Foot. 


[| || Problem 4. Having /the Circumberence in Foot- 
© - meaſure, to "And 4 e A Foot * 
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Chap. 4. 


e Timber. 261 


Extend the Compaſſes from 5.92 to 2.045, that 
Extert, turned twice over {tcm 1, will fall | upon 358 
Parts ol a Foot. 


Problem 5. Having 
the Length in [3 Boggs to find the Content in Inches. 


Suppoſe the Diameter 22.6 Inches, and the Length 
156 Inches, or 13 Feet. 


Then, as 1.118 1 is to 22.6; ſo is 156 to a fourth 


Number; and {0-1 is that to the Content in Inches, 


62674 | 
l che Compalſes. from 1. Te to 22. 6, that 


Extent, turned twice from 156, will fall upon 62674 


Inches, the Content. 


Note, That 1.1 28 is the Diameter when the W of 


the Square is equal to . 


Problem 6. Having the Diameter in Tessa 
and Length in Feet, to find the Content in Feel. 


Suppole the Diameter 1.88 Feet, and the Length. | 


13 Feet. 


Then, as 1.18 3s to 1.88, o is 13 to a eit _— 
Number; and ſo i is that to the Content in feet 4 


36.27. 


twice from 13. will all upon 36.27. 


n 7. Having - the Diatieter in Inches; 40 
| 8, to 1 hg the Content in Feet; 


3 + 6, "fo is 156 to.a kann 

Yes 4275 is I to 8 Gurth 
Number; 1 nab. Þ 0 to the Content in Feet, 
. 


Extend "Ca 1 to 40856 that Extert, turned 


twice from 156, will fall upon 36,27 Feet, the Con- 
Note, That 469 i the Diameter of 0 3 whoſe 


| keen is * 


the Diameter in Inches, and 


Extend from 138 10 1.88, that Extent, a "9 


the . ameter 22-6 Inches, and the Lage 


Problem | 
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262 The Menſuration of Part II. 
Problem 8. Having the Diameter in Inches, and 

Length in Feet, to find the Centent in Feet. 

Suppoſe the Diameter 22.6 Inches, and the Length 


13 Feet. 2 BE ; | 
Then, as 13.54 is to 22.6, ſo as 13 to a fourth 


Number: and ſo is that to the Content in Feet, 36.27. 


Extend from 13.54 to 22.6, that Extent, turned 
twice from 13, will fall upon 36.27. 3 
Note, That 13.54 is the Diameter of a Circle, when 
the Area is 144. es Tx | 
| 3 9. Having the Circumference in Inches, 
and Length in Inches, to find the Content in Inches. 
Suppoſe the Circumference 71, and the Length 156 
Inches. ms N *.. 

Then, ns 3.545 is to 71, fo is 156 to'a fourth 


Number; and ſo is that to 62674, the Content in 


ches. | | 
Extend the Compaſſes from 3. 545 to 71, that Ex- 
tent turned twice from 156, will fall npon 62674, the 
Content. PT page Ter 
Note, That 3.345. is the Cirenmference, when the 
Side of the Square is equal to 1. „ VET, 
Problem 10. Having the Circumference in Feet, 
and Length in Feet, to find the Content in Feet. 
3 the Circumterence 5.92 Feet, and Length 
Then, ns 4.345 is te 5.92, fo is 13 to a fourth 
Number; an 1028 that 10 38 fn 
Extend from 3.545 to 5.92, that Extent, turned 
_ twice from 13, will tall upon 36.27 Feet, the Con- 
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156 Inches. 


Feet, the Content. 
cle, whoſe Area is 1728. 


tent, turned twice from 13, will reach to 36.27 Feet, 
Ae e * Ea 


Chap: 4: * Round Timber. 263 
Problem 11. Having the Circumference in Inches, 


and Length in Inches, to find the Content in Feet. 
Suppoſe the Circumference 71 Inches, and Length 


Then, as 147.36 is to 71, ſo is 156, to a fourth 
Number; * is that to the Content in Feet 36.27. 
Extend the Compaſſes from 147.36 to 71, that Ex- 
tent, turned twice from 1 56, will fall upon 36.27 


Note, That 147.36 is the Circumference of a Cir- 


Problem 12. Having the Circumference. in Inches, 
and Length in Feet, to find the Content in Feet. 
. Supports the Circumference 71, Inches, :and Length 
„ „ DTT ̃ no 0 ng 
= > Then, as 42.54 is to 71, ſo is 13 to a fourth Num- 
ber; and ſo is that to the Content in Feet 36.27. 
Extend the Compaſſes from 42.54 to 71, that Ex>- , 


* 


Note, That 42.54 is the Circumſerence of a Circle, 
whole Area is 144. 2 
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| 8 V. of Round Timber, whole Baſes ar 
e ee ee 


8 . HE uſual Way to meaſure round Timber, (as 
| ſaid 2 pda take a.tourth Part of the Girth 
YI in the middle of the Piece, for the Side of a mean 

| Square. But this Way J have proved to .be.erronequs 
in Timber that is all the Way of an equal Thickneſs, 
and it muſt be much, more ſo in Trnkerthat is taper- 
ing; and the more tapering it is, the greater is the 
Error : for to the Error in the la Settion, there is 
added the Error in the third . therefore, to 
meaſure all ſuch Timber accord J. to Art and Truth, 
ſuch. a Piece ought to be conſidered as a Fruſtum of a 
Cone, and ſhould be meafured by the Rules given 
in Section VIII. Chapter 2. by which Rules the fol- 
lowing Examples.are wraught. 

E- // Example 1. If a Piece of Timber be g Tacks Dia- 
5 pore at ihe | Parr. End, and 36 of bg at the other 
End, and 24 Feet mae Thaw: . . ae e 
are therein "+ 8 N. S F,.; 
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— . ——ä——õ' — Ms * 4 * — pu 64 0 * 
= 00 70 WL AAS | PURA > way © AR Goh bed GA . p 7 : — e 
"IR , * * ** — . a - — — 
v FI" or * N o * 5 9 \ % F , * Y 9 TY * 
ww 2 N * 6 7 0 * . 
8 F . 


TY EE Saber . 1 : 
' 1 -2P : * 
. ReQ. 324 5 27. Difference. 
2 | \ | 5 g 2 | x \ 27 e 
3 75 


83 the * 


+ 2 — 


243 one Third. 5 
— 2. add, 88 


567. | 


4 


A Mean Area 445.3218 


Chap. 4 Round Timber. 


«7854 

567 

54976 
„„ 
39270 


— ——Xñ—E⅛ WY 6 


17812872 
8906436 
144) 10687. 7232074. 22 


292 a 


en,, ths 
Anſwer, 74-22 Feet. 
Or thus, by Feet and Inches. 


F. 110 1 | 
"4. 0 Res Ee! Difference, 
„ 


I 3 Rect. 4 


8 0 g che Square. 


18 3 one Third. 


ET, 3 11 3 a mean Square, 
AN 


883 | 2 3:0  ReSongle added. 


Then 


Ls - 


9 2 * * 
OA 2 > Or 


} 

' 

3} 

| 

1 

= 

1 
ill 
1 
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| F. I. p. 
Then, as 14 is to 11, ſo is 3 11 3 to the Area. 
9 41 


7)43 3 9 
2)6 2 3 


8 


5 „ 
N 


18 6 9 
4 


ee eee 


24 3 5 % 


1 inſtead of viling by 14, I divide by 7 and 
by 2, becauſe twice 7 is 14. 

And inſtead of multiplying by 24 Feet, the Length, 
1 multiply by 6 and by 4, becauſe 6 times 4 is 24. 

By Scale and Compaſſes this is too troubleſome. 


Example 2. If a Piece of Timber be 1 36 inches 


Circumference at one End, and 32 Inches Circumference 
at the other End, and 21 Feet long, How many * 
| of Tunber.are contain'd 1 in that Piece? 


Fd 


2 
40 


* 


Round Timber. 


32 


a 


104 Difference. 


3)10816 the Square. 


— __—_ 


3605. 333 one Third. 
4352 Keiangle add. 


01517 % % 333 a mean C, Iquar'd. 
ö 1 i «07958 | x | 
nd | 
: | 63658664 
cb. 359786655 


71615997 | 
%% - nbrdren—wn ren 


oa | 63324456014 the mean Area. 


| 1 
et | — 4 
| Pans 566 on 
126048912028 
3298.135769 6 * N 
1400 3298 260234 


5 3 2351 
333 


„5 — * 92.34 Feet. 
„„ N 2 


< 


*. 


A i 
* rn 


4 8 8 Difference. 
8 8 3 


The Menſuration of 


Buy Feet and Inches, thus; 


22 8 69 4 
. 


—— 25 25 07 ans W wah 


— 


30 2 8 3078 i the Bquare. i 7 


— 


——— | : It 5 eo 
0 25 921 8 ; An 
30 2 3” * RS . | 


————— dre 
95 .& * + the Sa ofthe cen the 


* „ S. the | 
| * Tie * 55 5 TH Tags ne wen Are 55 


2 9 $ 5 » 7 "IR ns 
GS Ss 3 4 FAT Ss f 3 1 
. . — ATT 


4 Facit 92. 3 5 3. 


2. — 
2 65 
* 


102 


I, 
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S VI. Of the Five Regular Bodies. 
T Bodies may all be meaſur'd by the 4th 


Section of Chap. 2. except it be the 


zube,_ or 


Hexaedron, which is already af d in Section I. of 


hat * ter. 


Of the Tr 1 RAE D RON. 


A TEAS ae is a Solid, 


contained under faur equal 


and equilateral Triangles... 
Let ABCD- be a Tetrae- 
dron, whoſe Side is 12 Inches, 


the perpendicular Height , 


. 798 Inches. 


R 15 Sec. V. Chap. 1. the Kin of the Triangle will 
e fo 


und 62.352; a third Part of it is 20. 
multiply d, by che perpendicular Height, t 
is 2 8. 611035 ſolid Inches, the Content. 


5 10-398 the Perpendicular of the Triangle, 


6 balf the Side, 


LEES, 885 352 Ares of the e Triangle. 


„ * + 


— — 42 


4, which- 


e ProduCt: 


The 


20 "The Menfuration of Part Il 
The ſuperficial Content is four times the Area of 


the Triangle, viz. 249.408 Inches, becauſe there are 
4 Triangles. „ . | 


2. Of the OcratprON; 


The Odaedron is a Body 

and equilateral Triangles. 
c Let ABCDE be an Oc- 
taedron, whoſe Side is 12 


Inches; the. Content ſolid 
and ſuperficial is requir d. 


An Oddaedron is compos'd of two quadrangular 
Pyramids join'd together by their Baſes; therefore, if 
the Area cf 'the Baſe be multiplied into a third Part of 
the Length of both Pyramids, the Product will be the 
Pld Content. Ty QT ET OT 


5.6568 a third Part of the Length. 
144 Area of the ſquare Baſe, 
n 74-8 „ 
226272 
56568. 


814.5792 the Solidity. | 


« The ſuperficial Content will be juſt doub le to that 
of the Tetraedron, viz. 498.816, becauſe the Side of 
this is ſuppos'd to be equal to the fide of that, and 
becauſe: the Octaedron is contain'd under eight Tri- 
angles, and the Tetraedron but under. fou. * 


* 


contain'd under eight equal | 
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"Ia 3. Of the DoDdECAEDRON, 


twelve pentangular Plains. 


Let ABCDEFG "Me 
HIK be a Dodeca-- 5 | 
edron, each Side 


dy thereof being 12. 
val II Inches; ihe, Oo. 27 
8. tent ſolid and ſuper- K 
ficial is required. | 
c- The Solidity of 
9 1 the e is. 
0 compos d of 12 
d. pentangled Prra- 
5 mids, whoſe Ver- ====\ 
| texes all meet in SY 8 
lar the Cen- re. There- | | 
, if fore, if we find the Solidity of one of thoſe Pyramids, 
t of and multiply that by 12, that Product will be the So- 
the _ of the Dodecaedron. © „ 
| The Altitude cf one of the pentangled Pyramids 
will be found to be 1 3.36219. a 
The Perpendicular of the Pentagon will be 
8.258292 _ | 2 
30 half Sum of Sides. 
247.748760 Area of the Pentagon. 
60454-4 - Athird Part of 13.36219 inverted. * 


The Dodecaedron is a ſolid Body contained under 


99099504 
99099 50 
| 1230744 
no 5 99099 
and EE: 462k | : | 
Th 1103.41783 Content of one Pyramid, 
3 12 | 
1324 1.01408 The Solidity of the Dodecaedron. 


N4 | 


4 Y \ 
3 0 
7 4 * 
. ., 4 - 
* 8 
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If the Area of the e e be multiply'd by 12. 
the Product will be the ſuperficial Content. : 


247.4876 
12 


12972.98512 the ſuperficial Content. 
„ DE me Ic08ABDRON. 


| The 1 is 
a folid Body, contain'd 
ynder twenty equal 
w_ yoann T 


gl es. 
Let ABCDEFGHI 


1 be an lcoſaedron, each 
= Side thereof being 12 
= Inches; the Content 

ing folid and ſuperficial is E 

So required. 9 


The Icoſaedron is compos'd. of twenty triargular 


* Pyramids, with their Vertexes all 1 in the Cen- 
T "RY if the folid log of one P. ramid be 


multiply'd by 20, the Produ is the whole told Con- 
tent of the Icoſaedron. 


8 # 
1 


4 


10.3922 


Il, 


I2, 


War 
en- 


be 


On- 


922 


188.92 


6 half the ** 


62.3344 
; 20 
—— 


1247. 06880 
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10. 39224 the Perpendicular of the . 


273. 


3.0230456 third Part of the Altitude of the Pyratn, 


: 44353-26 
— — — 


181382736 


"IP 


A 


3769. 945840 the Solidity. 


T be OO Content 1247 0688... 


me = Þ > 


, — — . i 
2 274 
* 
* 8 -< 


Pr 
. 
— 
: — — _ 
* * 


A the Cube. B the Tetraedon. C OQaedron. 
D Dodecaedron. E Icoſaedron. . 


* 
* 4 
1 
4 3 
oe 


b OE \ > þ ano aac „ . en Eero RC Sato t 
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By theſe Figures you may cut theſe Bodies in fine 
Paſtboard, cutting all the Lines half through, and ſo 
turn them up and glue them. 


A TABLE ſhewing the Solidity and Super- 


ficial Content” of any of the regular Bodies, 
the Side being 1, or Unity. | 


| The Nama” The 5 
1 the Bo-] Solidity J Superficies. 
J. dies. 5 + 3 | 


= 


Tetraedron 0. 1478511 [1.732051 
OQtaedron 0.4714045 | 3-464102 | 
Hexaedron 1.0000000 | 6.000000 .. 
Icoſaedron 2.181695 | 8.660254 
| Dodecaedron| 7.663119 20.045229 


By this Table, the Content either ſuperficial or 
ſolid, of any of theſe Bodies, may very. readily be 
found; for all like ſuperficial Figures are in Propor- 
tion one to another, as are the Squares of their like 
Sides: Therefore it will be, As the Square of 1 
(which is 1) is td the ſuperfic al Content in the Table; 
ſo is the Square of the Side of the like Body, to the 
ſuperficial Content of the ſame Body. Therefore, if 
the Number in the Table be multiply'd by the Square 
of the. Side given, the Product is the ſuperficial-Con-. 


tent requir' d. 


Again, all like Solids are in ſuch Proportion to 
each other, as are the Cubes cf their like Sides. 
Therefore it will be as 1 (which is the Cube of 1) is 
to the ſolid, Content in the Table, ſo is the Cube of 
the Side given, to the ſolid Content requir'd. There- 
fore, if the number in the table be multiply'd by the cube 
of the given Side, the Product will be the ſolid Content 


of. the ſame Body. 
„ : Example 


* 276 The Menſuration of 5 Part II. 
| Example 1. If the Side of a Dodecaedron be 12 | 
Inches (as before) what is the Content ſolid and ſuper- v 


ficial ? 
7.6631 19 the tabular Number. TH. 
1728 the Cube of the Side, . 
61 304982 
15326238 
53641833 
7663119 
13241.869632 the ſolid Content, nearly the fame as 
EO: 20 | : (before 
20.645729 the tabular Number. 
1344 the Square of the Side. 
82582916 | | 
8258291 | 
20645729 | 
— —äͤäLS 5 | 
2972.984976 the ſaperficial Content. 
Sei By Scale and Compaſſes. | 


Extend from 1 to 12 (the fide) that Extent bei 
'tury'd three times over from 7.63119, will at laſt fall 
upon 13241.86, & c. the ſolid Content. 
And if you apply the ſame Extent twice from 
20.645729, it will at laft fall upon 2972.98, & c. the ſu- 
| perficial Content. V' 


Example 


% 8 


J. 


2 
2 


e 
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Example 2. If the Side of an Octaedron be 20 Inches, 
what is the Content ſolid and: ſuperficial ? 

.4714045 the tabular Number. 

bog y 5 the Cube of the Side. 


9 — — = wv — — 


3771. 2360000 the ſolid Content. 


3.464102 the tabular Number. 
400 the Square of the Side. 


138 5.640800 the ſuperficial. Content. 
By Scale and Compaſſes. | 


Extend from 1 to 20, that Extent, turned three 
Times over from 4714045, will at laſt fall upon 
3771.326, the ſolid Content. The ſame Extent turn'd 
twice over from 3.464, &c. will at laſt fall. upon 
1.385.64, the ſuperficial Content. 


. Tons 


. How to Wende any irregular Solid. 


F you have any piece of Wood or Stone that is 
craggy and uneven, and you deſire to find the Soli- 
dity, put the Solid into any regular Veſſel, as a Tub, 
a Ciheru, or the like, and pour in as much Water as 
will juſt cover it; then take out the Solid, and mea- 
ſure how much the fall of the Water is, and to find 
the Solidity of that Part of the Veſſel. | 5 


? 


- 


Example 


278 The Menſuration of, &c. Part TI. 
Example. Suppoſe a Piece of Wood or Stone to be 
meaſured, and fuppoſe a Tub 32 Inches Diameter, into 
which let the ſtone or wood be put, and covered with 
Water; then, when the Solid is taken out, ſuppoſe the 
Fall of the Water 14 inches; ſquare 32, and multiply 
the ſquare by .7854, the Product will be 804.2496, the 
Area of the Baſe ; which multiply*d by 14, the Depth 
or Fall of the Water, and the Product is 11 259.49, . 


which divided by 1728, the Quotient is 6.51 Feet; 


and ſo much is the ſolid Content required. 


9 


ho 


= * 
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WR S e N 
3 e = 


CHAP. v. 


Practical Queſtions in Me ASURING: | 


| Queſtion 1. F a Pavement be 47 Feet 9. Inches long, 
and 18 Feet 6 Inches broad, I demand 
how many. Yards are e therein ? 


. men, To 7 
18 6 Tos | | 18.5 
„ ́f' Ct 52505 

JJ 1 

23 10 6 | 4 I 

o — | 1 

. W. G nico 90883 375. 211 | 


883 4 6 7 0 51 „ Ts 
Anſwer, g8 Yards 1 Foot. : 


1 

Winnt 
SIPs. * 
8, 


3 | the ſaid Room? 


From the Content of the Room, ſubtra the Con- 
E /tent of the Windows, and divide the Remainder by 
=, the ſquare Feet in a Yard of Tapeſtry. _ | 
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Queſt. 2. There is a Room, whoſe Length is 21.5 
Feet, and the Breadth 17.5 Feet, is to be paved with 
Stones, each 18 Inches ſquare: I demand how many 
ſuch Stones will pave it? FO nf” Ro 
WS us 

17.5 | TY... 


„ 
1505 « 

215 . 1 
eee HET 117955 
„„ - 

- W639 1 8 


50 Anſwer, 167 Stones: | 


Queſt. 3 There is a Room 109 Feet 9 Inches about, 
and: 9 Feet 3 Inches high, which 1s all (except two 
Windows, each 6 Feet 6 Inches high, and 5 Feet 9 
Inches broag) to be hung with T: peſtry that. is Ell- 
broad: I defire to.know how many Yards will hang 


: 


- 


„ 


Chap. 5. Praftical Queſtions, 


75 109.75 Length. 
wie 3 Breadih. 


11.28 654875 
21950 
98775 
101 5. 18756 Content of the Room. 
74.75 Content of the Windows ſubz.ĩx?R 


- | „ 
11250940.4375(83.59 | 
4043 
6687 
10625 
Anſwer, 83.59 Yards. I 8 
- Queſt: 4. If the Axis of a Globe be 25. 5 Inches, I 
demand the Content, ſolid and ſuperficial. 
e 
27.5 
157080 
219912 
62382 N = 
E 86.39400 the Circumference. 
* ; g 


86.394 
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2 86. 394 the Dumerer: 
27.5 the Diameter. | 


431970 
604758 
JR... 
|  $)2375-8350 the ſuperficial Content. 


1 - = 74 395 9725 a faxth Part. 


3 : 1 a f 27. 5 5 
5 10s mY — — | , 
k 27718075 | 5 
sse AF 


: 245 5 
| 8 45 1649 Foet SIT 
. Queſt. 5. - There. is the Fruſtum of a Globe, the 
© meter of whoſe Baſe is 24 Inches, and the Altitude 
tee bn Inches; what 3 is the Content ſolid and 
ind the Superficies as is directed in Page 188, and 
the Solidity by the firſt Theorem in Page 190. 


10 24 | 7854 7864 . 20 


4 $7 400- 155 

1 7 47124 314. 16000 400 | 
48 54978 5 
. - cnn OL 
390 
6 452 29} add: 


\ 314.16 
| 766.5 504 the Card Spares. 5 
452-3904 the Baſe add 


ans the whole ſu bea 
| Ba I del { Content in ws | 


. 


12 


ei 
432 3 | 
100 the cane of the Alt. add. 


Om 


32 the dum. 
5 10 multipiy * the Alt. | 


; 
” — — 


52 — ani. 


| 3 the Solidity in . 
Queſt. 6. It a Tree girt 18 Feet 6 Inches, and be 
24 Feet long; how many TIE an con- 
ee LAs | | 


. 


nm, g % Part. 
| TG 1 


—U—— — — " * 
: 18 6 © .. | : 
8 : a - 1 , | 8 ; A 
2 i = 
„„ | 
: 2 * 4 5 


=” 


/ Et, "0 4 8 8 Hate I multiply 
| . „„ 6 and by 4, kiphy by 
— n 24. 


| 08 „ 


©<Y 
Wn... 5 


4. 


"Is „ 12 33 pO 
=, Ceres 12 Tons 33 Feet 7 kene 6 Parts. 


= 3 . 


* 5 
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Note, That 40 Feet of Timber isa Ton, ws « 50 
Feet a Load. 

Note alſo, That 4 Feet broad, 4 Feet deep, and 8 
Feet long, is a Coed © of Fire-wood, that i is, 128 cu- 
-bical Feet. 


Queſt. 7. There is a Cellar to be 2 by the Floor, 
who Lanier is 33 Feet 7 Inches, and the Breadth 
is 18 Feet 9 Inches, and its Depth is to be 5 Feet g 


Inches; I demand how 9 en of Fan are in 
that Cellar. wu 1 


F. E | 
33 7 the Leng th. 
18 9 the Breadtb.. 


. 8 e 


7 


FL 57 . 
* rio; 56 Feet, 


Note, That 18 Feet ſquare, and a Foot alata is A 
e of 3 oye By 324 ſolid Fenz, ä 


| qu. 


„ 
£ © d 3% ** S7 3 5 ; . — * 3 > 
F A $. SCE; « kf p N 2 4 : : 3 - 
1 £ 1 „ „ FORE 233 n - . o * s 3 ob . 
„ - ” 2 


I. 2 1 oa I 5 4 - | * 1 | 2 
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| Queſt. 8. There is a Roof covered with Tiles, 
8 whoſe Depth on both Sides (with the uſual Allow- 


i- WW ance at the Eaves) is 35 Feet 6 Inches, and the 
Length 48 Feet 9 Inches; How many Snares of 
Tiling are contained therein * 


*» 
35. DB 
We wag 


YT 
e 8 


rj 4 0 **Vͤ 
| 9 eee! 
A 76 Rf e 

| Anſwer, 17 Squares 30 Pen. 
4 Quelt. 9 There is a Cone, wha Diameter At the 
Baſe is 42 iche and the perpendicular 1 


| 2 and it is required to cut off two ſoli Feet 
tom the top End thereof; E demand et ue e 


en . cul lo __ 


rey - __— 


= 


 $3* | $ 4 2 1 — IF. dl 7 
8 n * * a 8 „ . ES: * Ss & * 
* — 
* 
f * 
#25 
* 
= 
» 
* 
- Lg 4 * 7 R 
3" 3 45 8 : 
G * < 2 1 7 
* - * 4 1 — 
* - - „ 
5 - * * Y 
DIS >5 
| PECITs £2 SIG 
* 5 
* * 
; — 
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42 1728 94 
1 94 


—— 


84 3456 376 


1764 8836 Square. 
7854 94 


WH. 8820 1 
3 = 14112 —— 


2 


le 
7 24690104 


5 3730237 8864 {7.5707 «bond e egg 
e — 15 Tg : tha 14.6 ry '$1 , 21 9 
$9327 1:44 19:6288 - n u þ lf 
All the 1 in ee Reaſon ol their 
1 Sides by Euc. 12, 12; 12, 283 and 
| : therefore it will be, : 
Soli ity of the Cone. Cub. Alt. Solidity of 2 Feet. 
os "43410.6a88 | B3ogBg : 2 3456 
3456 f 
1 | 555 
1 1 4152920 
i Too 3322336 
11 2491752 


({ 5 


$þ 43410.6288)a870498504(661 *4 the Cube on the 


* 

* 
BS - 

Os 
5 

— 


"0; D- ST: co 


8 . 265860576 


x 85 2 
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66124) 40.43. 


492 Diviſor. 


1888 


481 20 Diviſor. | 
64. 
29200 | 
1939264 Subtrahend. 


357 36000 Reſolvend. 


114 


189648 


— —o—o—— 


nh, 4897692 Diviſor. 


. g p 3 . 
1 A 75 4 a "PN 
* bars. * 
. s „* 


— 23 


c Rs "ap 
* Io 2 r 27 
| 8 
EY 090 


eas. 4 | 
1468944 
| 2 


* 


— 


147003507 Subtrah. | 3 - - 


Anfwer. The Les h eren, 42 Es 
muſt be 40.43 Inches. sik it had | 
Length had been 46.29 Inches, 


* 01 
ä 


It 


r —— O_o * _ — oben 
wu ONE 2 % CUPS T * y * 
wen . , N * 3 * 
1 YL Led * 
[dof 


— e eee e e , 


= * 
r 7 J 
BY 4 

4x % 


> td a * 2 
ve IV Foe di it 


— 
. * > 


2 Q FI "OR a a. 
Ww * , .. 
N . Ne . M4; 85 
N - 4 
ie. 


WW 
. y 1 
* 


_— * 


Ab. % _ 
% 


4 * 
1 * 
* * 
* $ ol 
* a; 


* 
oY 
* 


n 
4 
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If two Feet were to be cut off from the bottom, or 


greateſt End, then from 43410. 6288 ſubtract 3456, 
and the Remainder i is 39954-6288, 1 ys 


eee 830584: 8050 
830584 _ 


I 15981851 52 
3196379304 
1997731440 
11986388640 
3196370304 


4 As *. 1 1 « * 


279823524 
19359751 
1995500 
239075 
3 


4 
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Queſt. 10. If a ſquare Piece of Timber be 12 Feet 
long, and if the Side of the Square of the greater 
Baſe be 21 Inches, and the Side of the Square of the 
leſſer Baſe be 3 Inches: How far muſt I meaſure from 
the greater End, to cut off 5 ſolid Feet? 


Firſt, find the Length of the whole Pyramid thus; 3 
the Difference between 21 and 3 is 18: Then, 

N N gs LOG 85 

8 1 . | 
So I find the whole Length of the Pyramid 14 Feet, | 
or 168 Inches. 
The ſolid Content of the whole Pyramid i is 24696 
Inches, and the ſolid Content of 5 Feet is 8640; 
which -fabtrated from 24696, there remains 16056 N 
Inches. Then, the Cube of 168 (the Length) 1s 
© 4741632. Then, 

44696: 4741632: 116063 
3032752, whoſe Cube Root is 145.54; ſubtra& ine 
Root from 168 (the Length) and there remain 
22.46 Inches, which. is 2 * * 5 ſolid R at 
the great End, N 


Queſt.” 11. Three Men Poncht « a Grind-iogs 11 40 
Inches Diameter, which coſt 20 Shillings; of which 
Sum the firſt Man paid 9 Shilliogs, the econd 6 Shil- 
lings, and the third 5 Shillings: 1 demand how much 


able to che ne he pong ? | 
All Cirdes are in arten Reafon of their Diame- | 


n e us 8 


E 


. 


ircle . to the he fit Man, 


of the Stone each ma, os 1 F 9 9 


This +86 is tie ae e of the Semidiameter of he 


Practical Queſtions. Part II 
E =_ 


8 4 8. 8. 
And, 20: 400: : 6: 120 


This 120 is the . the Semidiameter of the 
_ Circle belonging to the ſecond, | 9 


. A, 


And, 20: 400.:: 5: 100. a 
This 100 is the Square of the Semidiameter of che 
Circle belonging to the third. | | 


f 
& 
«8 
02 
2 
2 


++. 32a. 10 265. a nn — — ACA 04. 


Then, from 400 (the Square of the Semidiameter 
of the Stone) ſubtract 180; and there remains 220, 
:whoſe ſquare Root is 14.83 Inches; which ſubtracted 
From 20 Inches (the Semidiameter) there remain 
| 5.17 Inches, which is the Breadth of the Ring, or! 
Fart of the Stone which muſt be ground down by the 
Then, from 220 ſubtract 120, and there .remains} 
.1co, whoſe ſquare Root is 10; ſubtra& that from} 
14.83, and there remain 483. Inches, the Breadth} 
of the Ring, or Part to be ground down by the ſe- 
-cond Man. The third muſt grind: down the Re- 
mainder, which is 10 Inches, the ſquare Root ol! 
100. : 


- 1 his Queſtion ma ve | eaſily and ſpeedil oh er 
form'd Geametricalhy, 3 the annexed Scheme. | | 
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Firſt, upon the Centre O ſtrike the Circle ABCD, 
and croſs. it at right Angles with the two Diameters 
AB and CD: Then divide the Semidiameter A®, 
(which ſuppoſe. 20) in Proportion to 9s. 6s. and 53. 
(the ſeveral Sums paid by the three Men) by t 
Points E and F; ſo ſhall AE beg, EF6, andF@s: 
Then divide E B into 2 equal Parts in d, and upon d, 
as a Centre, ſtrike. the Semicircle Ea B; and divide 
FB into 2 equal Parts in e, and upon c, as a Centre, 
with the Radius c F, ſtrike the Semicircle FbB': So 
have you the Semidiameter © C divided into three 
ſuch Parts as the Stone ought to be divided; and Cir- 
cles, ſtruck thro” thoſe Points, will ſhew how much 
each Man muſt grind for his Share, | 

Queſt. 12. A Gard' ner he had an upright Cone, 
Out of which ſhould be cut him a Rolling-ſtone, 
Tue biggeſt that e' er it could make: 

The Maſon he ſaid, That there was a Rule 
For ſuch Sort of Work, but he had a thick Skull: 
No help him for Pity's fake. -, | 


Anſwer, It muſt be cut at one third Part of the Al- 
itude. 02 Tos Queſt. 
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Queſt. 13. There is a Ciſtern, whoſe Depth is ſeven® 
Tenths of the Width, and the Length is ſix times the 
Depth, and the ſolid Capacity is 367.5 Feet. I de- 
mand the Depth, Width, and th, and how many 

Buſhels of Corn it will hold? 8 


Firſt, you muſt find three Numbers, in Proportion 
to the Depth, Width, and Length, thus; ſuppoſe the 
Depth 7, then the Width will be ro, and the Length 
42; which multiply*d together, the Product is 2940, 
which is the ſolid Inches in a Ciſtern, whoſe Depth is 
7, Width 10, and Length 42. But the ſolid Inches 
in the Queſtion are 635040 (2367. 5X 1728) then the 

Cube of the ſuppoſed Width is 1000. So it will be, 


22940: 1000 : : 635040 : 216000, whoſe Cube Root 
is 60, which is the —. Width; 7 Penths thereof is 
42, the Depth; and 6 times 42 is 252 Inches, the 
ength; which three Numbers being nniltiply*d to- 
| 1 the Product will be 635040. If theſe ſolid 
Inches be divided by 2150.42, the Quotient is 
295 £$610.- Buſhels, or 36 Quarters 7 Buſhels 1 Peck 

4 Pints. And fo much will the Ciſtern hold. 


- .:Queſt. 14. Suppoſe, Sir, a Buſhel be exactly round, 
Whoſe Depth being meaſur'd, 8 Inches is found, 
1. the Breadth 18 Inches and half you diſcover, 3 
This Buſhel is legal all England over. | 
But a Workman would make one of another Frame; 
Sev'n Inch and a half muſt be the Depth of the ſame; | 
Now, Sir, of what Length wuſt the Diameter be, 
That it may with the former in Meaſure agree? 
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18.5 

18.5 

Z ͤ 8 
1490 | 

185 


342-25 the Square. 
78 * 8 


1369 
171125 
2200 
239575: 


_ % 
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a roo the ſolid Inches in a Buſhel. 


7. 5021 $0.4252(286.723 36 
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I T took juſt an Acre to tether my Aſs; 


1 


7854) 286.7233 (6365. 0666(19. 105 
K6—ß Fa. S8 2 * 
51103 — 
39793 29) — 
52360 
26 381% 
381 
— 
38207) 2 56. 60 


&nfede, The” 2 muſt be 28 107 Inches, if | 
the Depth be 7:5 Inches. 7 


"Queſt. 15. In the Midſt of a Meadow well. Qtored , 


with Graſs, 


—__ long muſt the Cord be, that * all round, 


He mayr't _ leſs nor more ama his Acre of N 


By Problem 10. Section IX. 8 I. fg the 
Diameter of a Circle containin * an Acre; half that 


will be _ 2 of the Cor 


8 


The WORK. 


660 Feet, the Length of an Acre. 
66 | 66 Feet, the Br of an Acre. 


3960 
> act 


43860 he ſquare Feet i in an Acre, 


Practical Queſtions, Part Il. 


| 


t I. MW Chap. 5- Practical Queſtions, 


As 1: 1,2132 : : 43560 
43560 
763920 
63660 - 
38 196 
50928 


89 8 * 


55460. 59200235. 5 Diamet.. 


4 — 
— 117.75 half. 
43) 154 
a 119 
2325 


4705) 23559 
ö 23525 
nd, : — 


re of 34 


d the 
f that} . 0 


Ku * 8 8 
TTP 


Anſwer, The Chord maſt be 117 Feet and 9 Inches;- 


2956 Practical Queſtions. Part Jl 
SQhueſt 16. A Maltſter has a Kiln, that is 16 Fea! 
build a new one, that may be big enough to dry three 


Times as much at a Time as the old one will do; 1 de., 
mand how much ſquare the new one mult be ? 


A 
„ — os os oe ee TITS. 
WE Le he BB 3 


272.25 the Area of the old one. 
Re | | 


316 75(28.57 


— — 


48) 416 
384 
565)3275 
8 2825 
$707)4 50⁰f 
39949 


— — — 


505 


2 TE IRE SEP 
" TIF" TOY 88 OE Woes - ay; N 
R enn 2 5 
8 n t ESL Totab 3 


and near 7 Inches. 


_ Queſt. 


6 Inches ſquare ; but he is minded to pull it down, and 


| Anſwer, The Side of the yew one muſt be 28 Feet, 


4 


Chap. 6. Practical PRES 297 
Queſt. 16. if a round 2 be 26.3 Inches Dia- 


= Inches deep; how many Inches Dia- 
iſtern be to hold twice the Quantity, 


el 
and meter, and 52. 
reel} meter muſt a 
de.. the Depth being the ſame? And how many Ale. Gal- 


lons wi each Ciſtern hold? 


© | 26.3 
| 26.3 
759 
1578. 
526 


691.69 the Square. 
. 


383.3802 9 „ 2 
9 : : 
670483 

469 


7411438 
2 


7429)69700 
| 66861 


| 2839 
ZW The Diameter of the-greater is 37.19 Inches. 
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691.69 the $qu. of the leſſer Ciſtern's Dia. 
\ 


37854 


543. 253326 Area of the Baſe. | 
52.5 0 
ao 


1086506652 
2716266630 


28520. 79961 $9 ſolid Content in Inches, 


282)28520.799(101.1 37 Gallons. : 
320 
387 
"HEMI 
21 39 


— ——— 


165 


7 e „Den e 
SY 2 De 
3 e 


Nats. That 282 ſolid Inches is an Ale or Beer Gal- 


Jon, and 231 a Wine Gallon. 


And 359.05 is the Square of the Diameter of a Cir- 


cle that l old a G on Nd oy at an Inch deep, and : | 


294.12 for Wine. 


L Chap. 55 Ptadticat Queſtions 299. 
a. You may find the Content in Gallons, thus: Di- 
vide the Square of the Diameter by 359.05, and mul- 
1 tiply the Quotient by the Depth. 


359.05) 1383.38 (3. 353 


8 525 
306230 — 
18990 19265 
1037 7706 

| 19265 


The Content of the greater 202.2825 Gallons, 


Queſt. 18. If the Diameter of a Caſk at the Bung 
be 32 Inches, and at the Head 25 Inches, and the 
Length 40 Inches; How many Ale Gallons are con- 
tain'd therein? - — 


25 mm. | 359 
Re TE £ 3 
125 64 - 1077 
50 95 | 


625 1024 Square of the Bung Diameter. 
| 1024 the ſame.. 


1 1 625 Square of the Head Du 
al 5 


1077267 3. | (2.48 
5 4 : — — 40 
_ : 1 5 2 avis E | 
nd. 8820 99. 200 8 OLED 


Es 
Anſwer, 99.2 Gallons: 


Other 


du is 4.9, which added to 25, the Sum is 29.9. Then 
extend the Compaſſes from 18.95 to 29.9, that Extent, 


* „ ———_ CT nd r 
* * | 2 OY X 

— « l 

2 


A Inches, weighs 9 Pounds; What will be the Weight | 
= of another Bullet 9 11 lame _— whoſe Diame- | 


= AR VESRe: wy 


Practical Queſtions. Part II. 
Otherwiſe you may find a mean Diameter, and wor 
by Scale and Compaſſes, thus: Subtract 25 from 32, | 
4 there remains 7, which multiply*d by. 7, the Pro- 


turn'd twice from 40 (the Length) wil tall upon 99. 6 
Gallons ; ſomething more than efore. 


Queſt. 19 There is a Stone 20 Inches long, 15 In- 
ches bs. and 8 Inches thick, which weighs 217 
Pounds; I demand the Length, Breadth, and Thick- 


neſs of another of the ſame Kind and Shape, 99558 
weighs. 1000 Pounds? 


erde Cube of 20 (the Length) 1s $000. Then (by | : 
Luc. 11. 33), 
217: 8000 : : 1000: 36870. 645, whoſe Cube Root 


is 33.28 Inches, the Length of the Stone 3 . 
1000 Pounds. Then lay, 4 


220: 33.28: 17 : 24.96 J 
c 
; i. 1 
Anſwer, 115 Breadth 24. 96 | Inches, 
bl The Thickneſs 13.312 


Queſt. 20. 5 an iron Bullet, whoſe Diameter i is. | | 


ter is 9 Inches? 
The Cube of 4 is 10 and the Cube of 9 is-729. | 


FO 
64: 9 : 729 2 102.515 
Ib. oz. dr. 
| Anſwer, It wikghs 102 8 4 tere. 


Queſt. 
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Queſt. 21. There is a ſquare Pyramid of Marble; 
each Side of its Baſe is 5 Inches, and the Height 
thereof 15 Inches, and its Weight is 12 Pounds and a 
Quarter; I demand the Weight of another like ſquare 
Pyramid, each Side of whoſe Baſe is 30 Inches ? 


The Cube of 5 is 125, and the Cube of 30 is. 
27000. Then (by 1 * 1 - :; 5 


125 : 12,25 2 : 27000: 2646 
Anſwer, The Weight is 2646 Pounds. 


Queſt. 22. There is a Ball or Globe of Marble, 
whoſe Diameter is 6 Inches, and its Weight 11 
Pounds; What will be the Diameter of another Globe 
of the ſame Marble, that weighs 500 Pounds? 


The Cube of 6 is 216. Then, 
. bb. 

- 11 „ 216 2: 3-00; g81828485--. 

Whoſe Cube Root is 21.4 Inches, the Diameter ſought. 


Queſt. 23. There isa Fruſtum of a Pyramid, whoſe. 
Baſes are regular Octagons; each Side of the greater 
Baſe is 21 Inches, and each Side of the leſſer Paſe is. 
9 Inches, and its Length 1s.15 Feet; I. demand, how. 
many ſolid Feet are contained therein. 5 


; 4.8284 s 


302 22 Practical Queſti ons- Part II. 
4.8284 the tabular Number, Page 88. 
237 the Square of a mean Side. 


— 


| 337988 21 11 
144852 9 12: 
1 ä 
4 . 189 3)144 
9 — + — 
I IG 48. 
| It 67216540 
11443368. 
| | 4 144)17164: 96ao(119. 2. 
1 _ 
* 1324. 
a i 
Aviwer, 1 19. 2 ſolid Feet. 1 


Queſt. 24. There is a Fruſtum of a Cone, the Dia- f 
meter of the greater Baſe is 36 Inches, and the Dia- 
meter of the ſeſſer Baſe is 20 Inches, and the Length 
or Height is 215 Inches; I demand the Length and 
ſolid Content of the whole Cone, and alfo the folid | 


Content of the given Fruſtnm 


F irſt, Find the Length of the whole con, thus: 


From 36. 
Subtr. 20 
| 16: 215 :: 36: 483.7 
80 the Length of the whole Cone is 546 34 Inches: 


hae + 2 


8 | Cnapl 5 Practical Queſtions; | | 303 
= Then find the Content of the whole Cone. 


36 1017.8784 4 5 
36 | 52.161. * 
216 10178784 
108 6107270- 
| 101788 
1295 20357 
7854 8 
5184 1728) 1641 32 88094 98 Feet. 
6480 
10368 8612 
9072 17008 
14568 
101%. 8784 Area Baſe 


Thus I find the Solidity 74 the whole Cone 94.98 


Feet. 


Then find the ſolid e of the Top-part that is 
wanting. ; 


$7854 
"hen | 


8 04.7 2 A third Part. 3 
268.75 Altitude of the Top- part. 
73304 | 7 
83776 


1728) 28143. 5000 (16.28 Feet. | 


10863; 
1 5650 IF 
Content of the Whole 94.98 
Content of the Top- piece 16.28 


Content of the Fruſtum 78.7 


Queſt. 25. If the Top- part of a Cone contains 
26171 ſolid Inches, and 200 Inches its. Length, and 
the lower Fruſtum thereof contains 159610 ſolid 
Inches; I demand the Length of the whole Cone, and 

the Diameter of each Baſe. | 

: 00 1 2 add 
200 26171 : 


40000, 185781 the Sum. 


* 


26171 
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6 1 > 8000000 © > 185781 2 56789881 whoſe 
Cube Root is 384.3 Inches, the Length of the whole 
Cone. | | 


'Then find the Diameter of the leſſer Baſe, thus: 
part. Y hs ES 0 200)261 7L | | 


Zaſe. 


130.855 
3 


392.5 5 Area of the leſſer Baſe. 
Then by Prob. 10. Sect. IX. Chap. 1. 
1: 1.2732 : 392.565 | 


1.2732 
785130 
177695 
2747955 
785130 
2392565 
BY e nt | | 
; * 37580022. 35 
E | 42)99 
mntains : 84 
n, and ; — 
ſolid 443) 1581 
e, and 1329 
| 414465) 25237 
22325 
2912 


26171 5 e 8 Again, 
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5 I Leſſer Leng. Leff. Diam. Gr. Leng. Gr. Diam- . 


The Length of the whole Cone- 384. ; f 
Anſwer, The Diameter of the greater Baſe 43.94 
| The Diameter of the [efſer Baſe 22.35 


Queſt. 26. There is a Fruſtum of a Cone, whoſe |? 
folid Content is 20 Feet, and its Length 12 Feet; 
and the greater Diameter bears ſuch Proportion te 
the leſſer as 5 to 2; I demand the Diameters.. 4 


V 312 
2X2 = 4 | 5 
S X 2 10 4) 2065 Feet. ; 
The Sum 9 Theſe 5 Feet are the Tri- 


*. 


| ple of a mean Area. 


Then, 1: 1.29344 :: 5: 6.3662. = 
So the Triple Square of a mean Diameter is 6. 3662. 
FThen, 39: 6.3662 ::. 25 2 4. 080867. 
This 4.08089) is the Square of the greater Dia- 
meter, whoſe Square Root is 2.020123 Feet, which 
is 24.2414) Inches. Then, 5 


5 24-24147 32.2 3 9.69659. 


So the greater Diameter is 24.2447, and the leſſer| 
Dinan o-bobeo Inches. h Bo x =_ 


Queſt. 27. There is a Room of Wainſcot 129 Feet 
6 Inches in Circumference, and 16 Feet 9 Inches 
high (being girt over the Mouldings) there are twoj 
. each 7 Feet 3 Inches high , and the Breadth! 
of each, from Cheek to Cheek, 5 Feet 6 Inches; the 
Breadth of the Shutters of each is 4 Feet 6 Inches; 
the Cheek-boards and Top and . e 5 

. ; : | 8 Q 


II. Chap. 5. Practical Queſtions. 207 
ian ¶ Window, taken together, is 24 Feet 6 Inches, and 
-94. [their Breadth 1 Foot 9 Inches; the Door-caſe 7 Feet 
high, and 3 Feet 6 Inches wide; the Door 3 Feet 3 
hes. Inches wide; I demand how many yards of Wainſcot 
34.3 Hare contain'd in that room? 
3-94 PS 
2.35 8 1 
hoſe 16 9, 
et; 


1 


782 0 
129 
84 9 
32 4 © 


2169 1 6 


| 


z Practical Queſtions | Part IT. 

The Content of the Room 2269 1 
The Shutters, at Work and half 97 10 6 

The Door, at Work and half 34 r 6 
The Cheek boards, c. 85 . o a 


The * 10 6 
The Window. ghts and : 
Door-caſe dedbct 0 10 104 3 


= 
7 


90228 7 
3. 


Anſwer, 253 Yards 5 Feet. 


Queſf. 28. There is a Wall which contains 1 18225 
Cube Feet, and the Height is 5 times the Breadth, Þ 
and the Length 8 times the Height; What is thel 

Length, Breadth, and Height ? 


uppoſe the Breadth 2, then the Height muſt be 10, 
the Length 80; which three Numbers multiply'd 
together, the Product will be 1600, and the Cube of Þ 
2 15 83 then ſay, 

1600: 8: 18225: 91.125. 
Then the Cube Root of 91.125 is 4.5, which! is the 


4 Breadth ; then 5 times 4.5 1s 24.5 the —ꝙF and 8 


times 22.5 is. 180, the Length. 


Queſt. 29. There is a May- ke, whoſe T op- end, 
was broken off by a Blaſt of To, and the Top- end, 
in falling, ſtruck the Ground at 15 Feet Diſtance 
from the Foot of the May pole, the broken Piecef 
— 39 Feet: Sat I demand the Leun of the 12 


By Eucl. 1 47 the Square of the Bypothenuſe of 2 

right angled Triangle is equal to the Sum of the 

e of the Baſe and * Nh 
There 


by 


II. 

6 Therefore, from the Square of 39 ſubtract the 
Square of 15, the ſquare Root of the Remainder is 
6 Bl the Piece ſtanding; to ch add the Piece broken off, 
o and you have the whole Lenth. 

6 i 39 | is 1 
6 39 15 - 

— 75 2 

ol 7 15 4 

| 1521 1 z 

225 4 

225 1296036 | 

Ith,  M 

mel -56)396 1 
10, 2 x 

The Piece Sending "I 36 Feet. 

The Piece broken Wn is 39 Feet. 

The whole Length 75 
Queſtion 50. | 


May-pole thine was, whoſe Height 1 would 3 
1 The? un ſhining clear, ſtrait to work I did go: 
Che Length 5 the Shadow, upon level Ground, 
uſt 21 five Feet, when meaſur'd, 1 found; 
Staff I had there, juſt five Feet in Length; 

he Length of its Shadow was four Feet one Tenth: | 
ow high was the Ma ay pole, I gladly would now? 
ad it is the . „ By 
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2 | * the , — 52736 


1e Practical Queſtions Part Il 
5 Buy Euc. 6. 4. 
«A: Ab: : AB: BC. 
That is, 
4 252265 2 79.26. 


So I find the Hei ht of f the May-pole to be 7 Feet, 
and a little above 34 


Here AB ren the Length of the Thadow cf 
the May-pole, and B C the May ele; aA the Sha- 
dow of the Staff, and Ab the Sta 


Queſt. 3 1. What will be the Diameter 4 a Globe, 
when the Volidity and . S thereof are 


equal ? 


If the -Diameter'be "0 the "Sali wil * 52 01 
and the Superficies will be 3.1416 ; that is, as 1 to6. 
And to 850 the ſuperficial Content, 8 muſt multiph 
Is by the Square of the Axis or Diameter, 
Aud the Product is the depend en Co tent. And fotſ. -_ 

by the Cube of n. 8 


Chap. 5. Practical Queſtions. 311 
the Product is the ſolid Content: therefore, becauſe 
. 5236 is a ſixth Part of 3.1416 , we muſt take 6 for 
the Diameter ſought. For if 3.1416 be multiply'd 
by the Square of- 6, viz. N by 36, the Product will be 
113.0976; and if. 3236 be multiply d by the Cube of 
6, viz. by 216, the Product is likwiſe 113.0976, 


Therefore, 6 is the true Anſwer. 


„ -Quett. 32. What will the Axis of a Globe be, when 
the Solduty is in Proportion to the Superficies, as 
18 to 8 8 21 


Becauſe the 9 and Superficies is as 1 to 63 1 
when the Axis of the Globe is 1, it will be 


8: 18 22 62 13.6. 
So the Diameter ſought is 133. 


I the Proportion of the Solidity to the Superficies 
had been as 8 to 18, then it will be 


18-2 82: 6: 23 


So then the Diameter will be 23. | 
„. The Reaſonof theſe Operations, both in this and the 
pa. laſt Queſtion, is from Algebra. | 


Queſt. 33. There are three Grenado- ſhells, of ſuch 
"a Capacity, that the ſecond ſhell will juſt lie in the Con- 
2” cavity of the firſt, and the third in the Cn 
of the ſecond. The Solidity of the Metal of the firſt 
hell is equal to its Concavity, and the Solidity of the 
5 Metal of the ſecond, to the Concavity, is as 7 to 
206 i and the Soſidity of the third, or leaſt Sheli's 
tip} tal, to its Concavity, is as 9 to 4. Now, ſuppoſing | 


eter, he Diameter of the firſt, or greateſt ſhell, to be 16 
d foil. ES ti, 3 Bad (T8 
Axis, . 


* Bees . n 3 h 
"' 8 lt ches and 1 S the Diameter of the two leſſer 
ls, 


1 bad the Thickneſs and Solidity of Metal of 
ES, 7 ſhell, and all the n of wy Shell ? 


3 The Cube of 16 b ast ben, 
„ 4096: 2144-6556 

5 LE The Half therecf is 1072.3328,. which is the Solidity 
3 2: the Metal n e Shell, as alſo the Con- 


ak „ 4 RET 
The Cube Root of 2048 is 12.699, Which is the ** 
© — 3 4, „ 


7 
The 


aches — ies 44 Bos 2255 5 5 Di | 
oot I 1s Mameter 
| of the leaſt Shell. 33 


Ne lr 5 "ng 


3 446.8056: 137. 47846. 
the 1 1 . the w__ ve o the Bair 


, 


. . 25 . 2%, 1 1 22 . . | , 
SY The Cube Root of 9 is 644034, the Diameter ; 


1 the leaſt TK Concavit „ 


. > 8 — the Diameter of * een bb; 
-Subtr. 12.699 | the neee of me econd. | 
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7 1100 35 2 
Quett. N Dillevehca: is there l bation 1 
Floor, 28 Feet long, by 20 broad; h 


and two others, that meaſure 14 Feet apiece by 103 
and what do all three come to, at 455. per Nune, 
* 10 Feet by 10? 


„ser, 280 Sg. Fi. Di Amount; if. 8 
eſt. 2. It my Court-yard 'be 4) Feet, 7 Inches Ml 
\ aid a-Footoriny's Purbeck Stone, Ka 


4 Feet wide, along one Sige of it: What will 
the refs with Flints, com wah at 6d. per Yard ſquare ß 


Anſwer, Fl. us. 2d. 4. | 
- Quett. 3 An ElmPlank is 14 Feet 3 Inches long, - 


wa I would have juſt a Yard ſquare flit off: At what 
Diſt oer fn the Edge, muſt the Line be ſtruck ? 


15 75 5 Anſwer, 5 Inches Fr I L 
-- Queſt. 4, 1. have. a: wooden Trough, that 4 64. 


er Yard, coſt me 38. 2d. Painting within; the 
Length of it was 102 Fe os 21 ae 
Wü yes 155 e * 


8 Lago 8 eg A SEM © of s Aae far Von, 
whoſe FA Sides e 400 "Yards, - 34 48, and 30 
"OM a of- Ground does it co ν r? 
Anſwer, $2244 4 ſquare TA.. 
eſt. "IP The Hei kt of an Elen, SN > 
Mites of a circular Tang, 30 Feet in Diameter | | 
"winks 53 Feet, and a Link 3 from the Y 6f- - i 
the Trec, ſtreight to the hither Edge of the Water, 
12 Feet: Wi then is theBreadth 6f the Moat; up- 
E prther $ide;the.W ater tobe level Eh 
_ Anſwer, 83 4 Feet. 32 32 LE 


fe 4 L te houſe uilt on the Top 
Sip bee voce the Pace OWE. To 


1 3156 7] 
f vation, and that Part of the Rock level with ſhe 
ye, And directly under the” Building 7 ＋ 


PRE Fathoms ; the ance from — Top 

do the Place of Obſervation, is 423 Pathos : Fo 
tom the Top of the RENEE 425% The Height of 
1 _ Wes required ꝰ 

= 66 | Anſwer, 17 Feet, 7 Anches, nearly | 
= > Queſt. 8. A Ladder 40 Feet long, may be ſo 
E planted, that it ſhall reach a Window 33 Lo from 
tie Ground, on one Side the Street; and without 
I al moving it at the Feet, will do the ſame by a W indow 
2 Peet thigh, on the other Side The Breadth of 
— | the Street is crowds <1 

_ e 567 a 


"Queſt. 8. The paving 23 a triangular Court, at 
180. per Foot, came to ool. the longeſt of the three 
Sides was 88 Feet : What then was the Spa of the 
| Other two apa] Sides? 

HRS 106.86 Feet. 

Queſt © % There are two Columns in the Ruins 1 
2 is, left ſtanding · upright; one is 64 Feet above 
2 3 the Plane, the other 50: Between theſe, in a ri i 
| *Line, ſtands an antient Statue, the Head where 
x Feet from the Summit of the higher, and 86 Feet 
"I om the Top of the lower Column; the Baſe where- 
4 8 75 76 Feet to the Center of the Pi- 
CA 's Baſe : By theſe Notices, the Diſtance of the 


' Anſwer 157 Feet nearly. 

10. The Surveyi ing "Wheel is ſo contrived, 
* o 2 1. twice in he Length of a Pole, or 
Ws Feet: What then is i its Diameter ? 

3 Ty er, 2.626 Feet. 


N wit. 11. 1 would teyf round. Plot, meaſurin 
130 eet about, and would know: the Charge td 
. S FE 

Anſwer,” 21. 4. 10d. early. 


oven. 12. It is obſerved, that the extreme End 
E » wy ” K * Minute hand of a e's Di Tha? ſt 3 


135 1 ww 


25 — ene may be, by Number, | eaſily | 


. 


22 


; E F 316 1 1 
e Inches! in abs 8 pace-of 34 Minutes: The Queſtion is, .- | 
0 what a 1s the Length of that Index ? 1 q 


, 4 Anſwer, 14.69 Inches. 
d 24 Welt. 13. A Pipe ofTix Inches bore will be 3 Hours 
Ny in running off a certain -quantity of Water: What 
Time will, Pipes, each 3 Inches bore, be in Giſcharg- 
ing double 1 quantity ? 
c Ariſwer, 6 hours. 
0 Queſt, 14. A Tard. of rope 73 round weighs, 
= fu e, 22 1b ; what will a Fathom of that * 
0 wich menfures « Foot about? I 
vo | Anſwer, 783 1b. © 
| | Queſt. 15 47 . 20 Feet at Iron Railing fhall weigh 
| Half a Ton.” when the Bars are an Inch and Quarter 
ſquare, what will 50 Feet of Ditto come to, at 3ad. 
5 per: Pound, the Bars being but 3 of an Inch ſquare? 


1 Anſwer, a20l. 
Queſt. 16. A Looking Glaſs is 16 Inches by 9, 
and contains a Foot of G is: : What will the Content 
of of the Plate be that has twice the Leg, and thre 
In times the leid 2 


yl | 53 maler. 6 ſquare Feet. 3 4 
Z p : ih: — 12 — N . * — —— — Bal | * 
by Queſtions ir in Sor MrasunING. 

Fi- E 


the | 'Qu. 1. Priſmof twoequal Baſes, ad equal Sides 
II that meaſures 28 Inches croſs the Center, 
5 Fram Corner to Corner: the ſuperficial and the ns. 
'Content is required, taking the 8 at 134 Inches Wh 
ved, + bn Super. . Son 4 Feet, 3 Inches. 
„ or 39 Feet, 843 In 
- #Jueſt. 2. I have = (loin 


mference, and am to cut o 


| FEM: 2 "Whereabouts —_ the et ti 


ir ir and bone ſy — the ere, or Bag 8 55 
and Sea, to 60 Ml F. the Surface; the 


1 ' many Oe 


1 17315 1 5 

5 Vards of Air then hang about, and revolve along with | 

+ This Planet; and what is the Weight of the whole 
Maſs of-fluid Matter inthe Atmoſphere contained, if at | © 

6 a Medium 12]b Rvoirdupois be found experimentally, | 

| as in Fact it is, to preſs upon every circular Inch, on 


the Surface of the Earth ?, | 
_ © Anſwer, Meaſure 662642542741 48761600 folid | 
Yards, Weight 1224019163676672000 Pounds Avoir- 


dupois. | 8 3 5 

© Queſt. 4. A Cork may be cut into ſuch a Form, | / 
that it may, without Alteration, ſeverally fill the Ca- | © 
vity of a Circle an Inch in Diameter, of an equilateral 
.:Triangle, whoſe Sides are each an Inch, and a geome- 
trical Square, alſo an Inch on a Side: What muſt be 
the Shape? 5 e ee rx ot 
Anſwer, It will be a Wedge, whoſe Baſe, being cir- 
cular, will fill the Round: The Ridge-Front will re- 
* 5 Square, and the End Section make out the 
Triangle. „ Ana Los 
io Quet. 5. Let it be demanded to find the Side and 
*folid Content of the greateſt Cube that can be contain- 
ed in a Globe of 27 Inches Diameter. | 


Queſt. 6. If a Piece of timber 48 Foot long, 6 
Inches broad, and 14 Inches thick, coſt 10]. what's 
the value:of 5 fach pieces which are 8 feet long, 4 an) 
Inches broad, nnd 6 Leches thick >. 3 mh 

Queſt. 7. If zoo Men in 15 Days dig a Trench 
5500 Feet long, 6 Feet deep, and 12 wide; how long 
muſt that Trench be whoſe Depth is 8 Feet, and 

Width 14 Feet, dug by 2700 Men in 25 Days? IT. 
Queſt. 8. If 24 working 89 Days, 12 Hours] 
-each Day, dig a Trench 1105 ards long, 3 2 deep, 
and 52 wide; how many Hours per Day muſt 21) 
Men work to dig a Trench 23 Yards long, 2 5 deep, 
and 34 wide in 6 Days? oa trol; 

Queſt. 9. A Bat! ſtone, 20 Inches long, 15 Over, 231 

and. 8 deep, weighs a zelb. How many cubic Feet 268 
-+{hereof will freight a Ship of 290 Tn? 
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I. Of Gau 
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SHALL not here give the whole Art of Gaug- 
|| jog (here Heng ſeveral Books of that Art Area? | 

in Print, writ by better Hands) but ſhall only lay 
down ſome ſhort practical Rules, whereDy any Arti- 
ficer, or others, may find the Quantity of Liquor in 


- 


$94» 440 r e 


* 4 * Me „ „ CO EE „ 0 
s . 
$ * 
1 — P . 


To find the ſeveral Multipliers, Diviſors, and 
Gauge-points belonging to the ſeveral Mea- 
ſures now uſed in England, , , 


_ e 


. 
a>. * w 32 — 2254 


8 * 
4 


282)1.0000(.003546 Multiplier for Ale Gallons. 
231)1,0000(.004 329 Multiplier for Wine Gallons. 
268.8)1.000(.0037202 Multiplier for Corn Gallons. 
2150.42)1,000{.00046502 Multipl. for Corn Buſhels. 
301 : e, e e | > £5 8, 7 os Loſs 


og if the ſolid Inches in any Veſſel be moltipyd | 
dy the faid — the Produ@ will be Gallons 
CARR 1 | 2 ; | in 


. 


$25 AL 
- REY 4. -_ 


Bec. 1. 


in the reſpective Meaſures; or dividing by the Divi- 
Jors 282, 231, or 268.8, the Quotient vill likewiſe be 
:Gallons. _ 1 
Note, That 282 ſolid Inches is a Gallon of Ale or 
| Beer-meaſure; 231 ſolid Inches is a Gallon of Wine- 
meaſure; 268.8 ſolid Inches is a Gallon, and 21 59.42 
1 e * a Buſhel * nee” M 3 Fa 
dor circular Area's, the following Multipliers an 
oel | MA : 1 br ES 


Diviſors are t 
; * 4 1} A. 


282).785398(.00278 Multi lier for Ale Gallons. 
23 955 398.003 = Multiplier for Wine Gallons. 
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785 398) 282. (359.05 Diviſor tor Ale Gallons. 
785 398) 231. (294.12 Diviſor for Wine Gallons. 
785398) 21 50.42(2738 Diviſor for Corn Buſhels. 


The ſquare Roct of the Diviſor is e Gauge- point. 


„ Ale mesſure, is l 16.79 
* Ser runt e 3 15.19 
*Or Squares in Malt-buſhel, is 46.36 


for circular Fil g Wine-meaſure, is 17.15 


The Gauge - point Fe . 
 (Malt-buſhel, is 2 


— 


— : ” — ww oe 


Sg 29 TEE 1 „ 1 
PROBLEM II. 


4 
* 


To find the Area in Ale or Wine Gallons, of 


any reAtlineal plain Figure, whether Trian- 


$ 


gular, Quadrangular, or Multangular, © 


TP O-reſolve this Problem, you muſt, by. Chap. 1. 


Part II. find the Area in Inches, and then bring 
it to Gallons, by dividing that Area in Inches by the 
pou Diviſor, viz. by 282 

ine; or elſe by Multiplication, by .003.546 for A le, 
or by:.oo4329 for Wine; and the Quotient or Product 
Wil e the Ares. ü t! th 2 
1 | 5 > 2 8 


282 for Ale, or by 231 for 


r 
Example 
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Example, Suppoſe a Back or Cooler in the Form 
of a Parallelogram, or long Square, 250 Inches in 
Length, and 84.5 Inches in Breadth; What is the 
Area in Ale or Wine Gallons? 


Multiply 250. by 84.55 and the Product is 21125, 


the Area in Inches, which divide by 282, and the 
Quotient is 74.9 Gallons of Ale; or multiply'd by 


.003546, the Product is 74.20928 Gallons, nearly the 
fame ; and if 21125 be divided by 231, gr multiply d by 
,004329,: it will give 91.44 Gallons of Wine. 


By Scale and Compaſſes. 
Extend the Compaſſes from 282 to 250, that Extent 
will reach from 84.5 to 74.9: And, 5 
Extend from 231 to 250, that Extent will reach 
from 84.5 to 91.45. Ge, „„ 


Note, The Area's of all Superficies are always to 


| be underſtood to be 1 Inch deep; otherwiſe it could 


not be ſaid, that the Area of ſuch a Parallelogram, 
Eircle, &c. is ſo many Gallons. | 15 
Having found the Area of a Back, or Cooler, the 
next Thing will be to find out the true Dipping or 
Gauging- place in that Back, that ſo the true Quantity - 
of Worts may be computed at any Depth, which may 
be thus done. fry WT 


1. When the Bottom of the Back is cover'd all: 
over (of any Depth) with Worts, or other Liquor,, 
then dip it in eight or ten ſeveral Places (more or leſs, 
according to the Largeneſs of the Back) as remote 
and equally diſtant from each other as you can well do, 


noting down the wet Inches and decimal Parts of every 


Dip. 8 1 
2. Divide the Sum of all thoſe Dips by the Number 


of Places you dipp'd in, and the Quotient will be the 


mean Wet of all thoſe Dips. 
= x . 23. Laſtly, 
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3. Laſtly, find out ſuch a Place by the Side of the 
Back (if you can) that juſt wets the fame with that 
mean Dip, and make a Notch or Mark there for the 
true and conſtant Dipping-place of that Back. 
Then if any Quantity of Worts (which covers the 
whole Back) be dipped or g: uged at that Place, and 
the wet Inches fo taken be multiply d into the Area of 
the Back in Gallons, the Product will ſnew how 
many Gallons of Worts are in that Back at that Time, 
provided the Sides of the Back do ſtand at Right- 
„„, 25 2 08042 


- - — EY 
— 


PROBLEM III. 


Inches, to find the Area thereof in Ale or 
n 3 | 

F the Square of the Diameter be multiply'd by 
1 002785 tor Ale, or by .003399 for Wine, or it it 
be divided by 359.05 for Ale, or by 294.12 for Wine, 
the Products or Qpotients will be the reſpectivè Ale 
or Wine Gallons. „ te PE FR 


Example. - Suppoſe the Diameter of a. Circle be 
2.6 Inches ; W hat will be the Area in Ale or Wine 

Gallons? FF | 

er Honda ee n ue 

Then 3 9.0 ) 1062.76(2.9599 Area in Ale Gallons. 

And © nth ee? 3.6133 Area in Wine Gall. 

Or 1062.76X.002785=2.9598 Ale Gall. 

And 1064.76x.003399=36133 Wane Gall. a 


4 
85 


*. 


= Pl. us Erie 


+1 
n 
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B 1 md Compellin nw 


Extend the Compaſſes from 18.95 (the Goige. point 
for Ale) to 2 unt Diameter that Extent will reach 
from 1 to a fourth Number, ang fro N 2 Ath to 
2.9599 Gallons, Or extend the Cormpaſſes from 1 to 
32.6, that extent turn'd twice over from pry” will 


It laſt fall upon 2.9599., - | 


For wine extend from 17.1 9 (the Gauge- point for 

72 that extent, turn'd twice over from r, will at 
all upon 3. 46133. TE 

wy thus: Extend ee to 32.6; chat extent wil 


rec from .003399, Nen n twice over, to 3.61.3 J 
hay: N per 2 15 e e 


5 ; }; 


at V 43.7 Paoniem I. 


The Tranſverſe (or longeſt Diameter) and _- 
Conjugate (or ſhorteſt Diameter) of an El- 

-lipfis (or Oval) being given, to find its Area 
in Ale or Wine n 


that is, of the Length and Breadth of the Oval, 
divided by 359-0-, or multiply'd by .coz785 for 
Ale or divided by 294.2, or multiply*d by 003399 for 
Wine, the Quotient or Product will the Ale or 
Wine Gallons requir' d. | 
Example. Suppoſe the 23 Dane be 81 4 
Inckes, - and. the ſporteſt Diameter *. 54.6 Aaken 
What will be. the Area of that Oval? 34 -4 | 


3 
"47 
* 3 


of the Refangle,. or ProduQ of the two Diameters, 


# 


715 


35 * 25 ? 4 s 5 1 . : % 
! * * 7 14 ; 6 F 1 * 711 3 


r +40 1 NY | Muti 


1 ; "2 
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1 Multiply 87.4 by 54.6, and the Product is 4444-44 ; 
en +7 t hi 51 by 


359.050 4444.44 (1 2. 38 Area in Ale Gallon. © 
294.1204444 44015. U Area in Wine Gallons. | 
Gr 4444-44X0027585= 12:38 Ale Gallons. © 
And 4444.44X.003399=1 5.11 Wine Gallons, _ 

WEL POTS r . 3:4571 0, 


By Scale and Compaſſes. 


- Firſt find a mean proportional between 81.4 and 54.6, 
by dividing the diſtance between them into-two equal 
Parts, — 2 the middle Point will be at 66.6, which is 
the mean Proportional (that is, the Diameter of a Cir- 
cle equal to the Oval.) Then extend the Compaſſes 
from 18.95 (the Guage- point for _ to 66.6, that 
Extent, turn'd twice over from 1, will at laſt fall up- 
on 12.38, Ale Gallons : And extended from 17.15 (the 
Guage-point for Wine) to 66.6, that Extent, turn'd 


twice over from 1, will reach at laſt to 15.1 Wine 
Gallons. OO 
25 1 4 8 


PrRoBLEM V. 


To find the Content in Ale or Wine Gallons of 
any Priſm, what Form ſoever the Baſe is of. 


IRST, find its ſolid content in inches (by Sect. 
1, 2, 3, of Chap. II. Part. II.) then divide that 
Content in Inches by 282 for Ale, or by 31 for Wine; 
the reſpective Quotients will be the Content in Wine 
or Ale Gallons. 1 5 1 
Otherwiſe, you may find the Content of a Priſm by 
finding the Area of its Baſe in Gallons, (by Pro- 
blem q. of this Appendix) and multiply that * 


* 
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N 


by the Tun's Height or Depth within, the Product 


will be its Content in Gallons. 


Example. Suppoſe a Tun, whoſe Baſe is a Paralle- 
logram right-angled, its W being 49.3 Inches, its 
epth of the Tun is 42.6 


Breadth 36.5 Inches, and the 
Inches the Content in Ale or Wine Gallons is requir'd. 
The Length, Breadth, and Depth, being multi- 


ply'd continually, the Product is 76656. 57; which di- 
vided by 282, the Quotient is 271.83 Ale Gallons: 


And divide by 231, the Quotient is 331.84 Wine Gal- 


lons: And by dividing 21 50. 4, ſuch a Ciſtern wil be 
found to hold 35.65 Buſhels of Corn. | 


By Scale and Compaſſes. - 


Extend the Compaſſes from 282 to 36.5, the Breadth 
of the Baſe, that Extent will reach from 49.3, its 


Length, to 6.38 Ale Gallons, the Area of the Baſe; 


then extend from 1 to 42.6, the Depth, that Extent 
will reach from 6.38, the Area of the Baſe, to 271.8 
| Gallons, the Content. | Ps 


PIPER = AC 8 2 2 3 > 9 —— . — 8 by — as 3” - a 2 


PR OB L E M. VI. 


To find the Content of a Tun, whoſe Baſes are 
alike and parallel, but unequal, being the 
Fruſtum of a Pyramid. I 


IND the Atea of each Baſe, and a mean Propor- 


tional between them, and multiply the Sum of 
thoſe three by one third Part of the Depth or Height, 
and the Produ is the Content. 


P , Example- 


— = 
— 


48 n n 0 — — 


„ ge 


= 
n 
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Example. Suppoſe a Tun, whoſe Baſes are Paral- 
lelograms; the Length of the greater is 100 Inches, 
and its Breadth 70 Inches; the Length of the leſſer 
Paſe 80, and its breadth 56; and the Depth of the 
Tun 42 Inches, the Content in Ale and Wine Gallons 
is required. 7 TY ES, 

_ Multiply 100 by 70, the Product is 7000, the Area 
of the greater Baſe; and 80 multiply*d by 56, the pro- 
duct is 4480, the Area of the leſſer Baſe ; then multi- 
ply the two Areas into each other ; and the Product is 
31360000, whoſe ſquare Root is 5600 a geometrical 


mean proportional. 


The greater Area ry 7000 7 | 

The leſſer Area 4480 % add. 

Ihe mean proportional 4 an 4 | 

3 17080 

A Third of the Depth 14 

A 68320 
17080 


2282) 239120(847.94 K. G. 
231) 23912001035. 15 W. G. 


PROBLEM 


ns WS E 35 CE 


PR OB EE NMH VI. 


Sect. | * Of Guaging. | 3 23 : 


To find the Content of a Tun, whoſe Baſes are 


parallel and circular, being the Fruſtum of a 
„ede iir H amet e ade BD 


Ft 


O U'may find the Content as in the laſt Problem, 


4 — * — 


by multiplying the Sum of the Areas of the two 
Baſes and a mean Proportional, by one third Part of the 


But it will be a ſhorter way to find the aea of a mean 


Circle in Gallons, and multiply that by the Depth, 


thus: Jo the Reckangle of the greater and leſſer Dia- 
meters add one third Part of the Square of the Diffe- 


rence of the Diameters; that Sum is the Square of a 
mean Diameter, which, divided by 359.05 for Ale, or - 


by 294.i2 for Wine, gives the Area of a mean Cirele 


* h , gives the Con tent. 


in Ale or Wine Gallons, which, multiphy'd by the 


Example. Suppoſe the greater Diameter 80 Inches, 
and the leſſer Diameter 51 Inches, and the Depth 34 | 
Inches, the Content in Ale or Wine Gallons is requir?d. - 


Multiply 80 by 71; and the Product is 5680 ; to 


which add 27 (a third Part of the Square of the Dif- 


ference of the Diameters) and the Sum is 5707, which 


is the Square of a mean Diameter; which divide by 


359.05, and the Quotient will be 15.895 Gallons the 
Area; which multiply by 34, (the Depth) and the 
ProduQ will be 540. 43 Gallons the Content. 


By Scale and Compaſſes. 


Add the two Diameters together, and take half the 


Sum, which is 75.5, which take for a mean Diameter 


(though it is not exact, yet it: will be near enough the 
truth, if the Difference between the Diameters be'not 
great) extend the D wma from 18.95 (the Guage- 
point for Ale) to 75.5, the mean Diameter; that Ex- 
tent will reach from that 34 (the Depth) to a 4th num- 
ber, and from that to 540.4 Gallons, the Content. 


And if you extend the Compaſſes from 17.15 (the 


Guage-point for Wine) to 75.5, that Extent will reach 


from 34, twice turn'd over, to 659.7 Gallons of Wine. 

The Method uſed by the Gaugers for all ſuch Tuns 
is to take the Diameter in the middle of every 10 In- 
ches, that is, at 5 Inches from the bottom, and at 15, 


and at 25, &c. 


Then they find the Area to evey one of theſc Dia- 
meters, and enter them in their books. Then, when 
they ſurvey, they take the wet Inches and Parts that 
the Liquor in the Tun is in Depth, and every ten In- 


- 


ches they take the reſpective Areas, and remove the 
ſeparating Point one Place towerd the right Hand; and 
for what odd Inches of the Depth above the even Tens, 
they multiply the next Area by them, and ſo add all 
the ſeveral Products together, and the Total will be 
the Gallons of Liquor in the Tun. 


Example. Suppoſe the Diameter at's Inches from 


the bottom be 64 Inches, and at 15 Inches from the 
bottom 67 Inches, and at 25 Inches, 70 Inches, and 
at 35 Inches from the bottom, the Diameter is 73 
Inches. Now the Area anſwering to 64 Inches 1s 
11.4078 Gallons; and to 67 Inches, is 12.5023 
Gallons ; and the Area to 70 Inches, is 13.647 Gal- 
lons; and to 73, is 14.8418 Gallons : Then, ſup- 
peſing the Depth of the Liquor in the ſaid T — : 
| | oun 
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found to be 3.6 Inches: Now, to caſt up this Gauge, 
firſt, in the Area anſwering to 64 Inches, being mul- 
tiply'd by 10, that is, 5 removing the ſeparating 
Point a Place towards the Right-hand, it will be 
114.078 Gallons; and the next will be 125.023; and 
the next 136.47 Gallons. Now theſe three will be the 
Content to 30 Inches deep. Then, to find the Con- 
tent of the 3.6 Inches, multiply the next Area 14.8418 
by 3.6, and the Product is 53.4305 : Add all theſe to- 
gether, and the Sum is the whole Quantity of Liquor 
in the Tun. o_ | | 


The Content at 10 Inches deep 114.078 
The Content at the next 10 Inches 125.023 
The Content at the next 10 Inches 136.470 


s T be Content of the 3.6 Inches 53.430 

nl © 1 * Rana Quantity of Liquor ”y 40.6 

5 1 

t Th 

4 — 

3 2 8 b | 

4 awe. 3: * 

\\ | | [oc | | 

e | To find the Drip or Fall of a Tun, 

he Uppoſe the Tun laſt mentioned was ſo plac'd, that 
nd when the Bottom is but juſt cover'd on one Side, 


73 | the Liquor is 4 Inches deep on the Side oppoſite: 
is | How much muſt be allow'd for the Fall of this Tun? 
23 That is, How much Liquor is there in the Tun? 
al- The Diameter, in the Middle of 4 Inches from the 

ip- | Bottom, is 61.6 Inches; and the Area anſwering 

| thereunto is 10.568 ; which — by 2 (that is, 

and || half 4) the Product is 21.136 Gallons ; and fo much 
Liquor will juſt cover the Bottom, | 


Buy 
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But, ſuppoſe it was fet ſo much on one Side, as to 
be zo Inches deep on one Side, when the Liquor on 


the oppoſite Side juſt cuts between the Bottom and 


Staves ; How much Liquor will there be in the Tun? 
Square the Bottom Diameter, and Ns that 
Square by the Top Diameter, and divide the af 


vide the Sum by 1077.15 for Ale, or by 882.36 for 
Wine ; multiply the Quotient by the Depth, the Pro- 
duct is the Content. 0 1 8 

The Bottom Diameter of the fore- mentioned Tun 
is 61 Inches; and the Diameter, at 20 liches from 
the Bottom, is 71.5 Inches; rhe Square f 1 is 
3721 5 which multiply'd by 77.5, the P. duct is 
26605 1.5; this divided by 132.5, (the Sun of tne 


Diameters) the Quotient is 2007.930 ;, to which add 


3721 (the Square of 61) and the Sum will be 5 28:930; 
this divided by 1077.15, the Quotient is 5. 3 86; 
which multiply'd by zo the Depth, the Product is 
159-558 the Gallons of Liquor in the Tun. 

When the Fruſtum of a Cone or Pyramid is cut by. 
2 Diagonal Plain, through the Extremities of the 

Diameters, as the Ln. in the Tun repreſents, ſuch 
Solid is called a hoof (/ ide Wards Young Mathema- 
tician's Guide, Page 414.) Es . 

If it be the Hoof of a ſquare. Fruſtum, inſtead of 
dividing by 1077.15, divide by 846 for Ale, or by 693 
for wine, All the reſt of the Work is the ſame. 
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Pro- 
duct by the Sum of the Diameters, and to the Quo- 
tient add the Square of the Bottom Diameter, and di- 
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Pho LEM TX: 


To Gauge a Copper. 
L ABCD be a ſmall Copper to be gaug' d. 
Take a ſmall Cord or Packthread, make one End 


faſt at A, and extend the other to the oppoſite Side of 


the Copper at B, where make it ſaſt, or cauſe ſome 
Perſon to hold it very ſtrait; then ſęt one End of the 
Inſtrument in the Bottom of the Copper at C, and 
move it, to and fro till you find de neareſt Diſtance to 
the Thread (as at a.) This Diſtance, a C, is the 
Depth of the Copper, which ſuppoſe to be 47 Inches. 


in) 
'V | 


4 a 
| e _ 2 9899 oem y 


i 
mas; 
{ 


9 


GAUGGACAGHUSIAACAGRES 
"7 


5 0c 


ms © ©_ s a as a 


". In like manner, ſet the End of the Rüle wpon the * 


Top of the Crown at d, and take the neareſt Diſtance 
to the Thread, as d g, which ſuppoſe 42 Inches; this 
ſubtracted from a oh 47, the Remainder 5 is the 
Altitude of the Crown. „ 
To find CD, the Diameter of the Bottom of the 
Crown. | a q 85 
| Meaſure A B, the Diameter of the Top, which, 
admit it be 99 Inches; then hold a Thread fo as a 
Plumbet at the End thereof may hang juſt * 
| | 5 
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C, by which means you will find the Diſtance A a · 


Do the like on the other Side; ſo: will you find alſo 


the Diſtance,. B; which ſuppoſe 17.5 Inches each; 


add theſe two together, and ſubtract their Sum (viz. 


35) from 99, and the remainder. is 64 Inches, the 
Diameter at the bottom of the Crown. The Dia- 


meter which touches the Top of the Crown, may be 
found by the Sliding-rule to be 65 Inches. 


Now to find the Content of the Copper from the 


Crown upwards: (that is, the part ABkh, the Depth 


3 being 42 Inches, you may take the Diameter in the- 
iddle of every 6 Inches of the Depth, which ſuppoſe 


to be as in the ſecond Column of the following Ta- 
ble, the Numbers in the third Column are the re- 
ſpective Areas in Ale Gallons, found by Problem III. 


the fourth Column ſhews the Content of every 6 Inches; 
all which being added together, the Sum will be the 
Content of that Part, ABkh ; that is, ſo much as it 


will hold after the Crown is cover?d.. 


Nov, if the Cron be taken for the Fruſtum of a 
Sphere, the Content (by the latter part of Sec. II.) 


will be found to be 28.75 Gallons. 


But may be more readily found, very near the 


Truth, thus: 


The Diameter C D, was found to be 64, and the 


Area to this Diameter is 11.408 ; this, multiply*d by 


haif the Crown's Altitude, viz. by 2.5, gives 28.52 


Gallons, the Content of the Crown. 


Liquor will juſt cover the Crown. 


3t eren | 1 ; Parts 


The Content of the Part hk DC is 57.935 Gallons; 
from which ſubtract the Content of the Crown, 28. 52, 
and the Remainder is 29.41 5 Gallons,. and ſo. much 


o aw ok. ry 


2 
; - 
1 * 
„ 


ts 


J 


. I. Of, Gauging. 
Parte | Content | 
ot the Diameter Areas. of every 
Depth. 6 Inches. | 


95.3 [-5-2945| 151.767 
| 90.1 [22.6095] 135.657 
85.0 20.1 2230 120.734 
80 17.8246 106.947 
| 75-2 15.7499 94499 
70.5 13.8426 83.056 
1 66 12.31 72:79 [- | 
Ihe Sum 765.451 

Joo juſt cover the Crown 29.415 

he whole Content 794.866 


* 


G OO 
8 


— 


| 
| 
ö 


By Scale and Compaſſes 


Fou may find the Areas anſwering to every one of 
the. Diameters, thus: e | 


Extend the Compaſſes from the Guage-point to the 


Diameter; that Extent, being turn'd. twice over from. 
1, wilt at laſt fall upon the Area. of that Circle: Or, 
being turn'd twice over from 6, will give the Content 
of that 6 Inches of the Depth. To 


| . Example. Extend the Compaſſes from 18.95 (the 


Guage- point) to 95.3; that Extent, turn'd twice over 
from 6, will at laſt fall upon 151.76 Gallons, the 


Content of the firſt 6 Inches, And ſo of the reſt.. 


Pro- 
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Appendix. 
PRO LEM X. 
To compute the Content of any cloſe Caſk. 


IN order to perform this difficult Part of Gauging 
the three following Dimenſions of the Caſk, muſt 
be truly taken ; | 8 | 


3 * 


= The Bang diameter. 1 
Viz. J The Head- diameter, ö within the Cafk. 
The Length of the Caſk.) 2 | 


In taking theſe Dimenfions, it muſt be carefully 
obſerv'd, 0 3 


1. That the Bung-hole be in the Middle of the 
Caſk; alſo, that the Bung ſtaff, and the ſtaff oppoſite 
to the Bung- hole, are both regular and even within- 

2. That the heads of the 1 equal, and truly 
circular ; if fo, the Diſtance between the Inſide of 
the Chine to the Outfie of its oppoſite Staff will be 
the Head-diameter within the Caſk, very near. 


3. With a ſliding Pair of Calipers, (made for that 
Uſe) take the ſhorteſt Diſtance or Length, b tween 
the Outiſides of the two Heads; from that Length 
ſubtra& 1 Inch (more or leſs, according to the 
Largereſs of the Caſk) for the Thicknefs of the Head: 
The Remainder will be the Length of the Caſk with- 
in. But if the Caſk be empty, you may take the 
Length, by putting a ſtrait Rod in at the Tap-hole, 

and allow for the "Thickneſs of the Head. 

Now by theſe Dimenſions, one would think the 


Content of the Caſk was perfectly limited; but it 
will be eaſy to perceive, by the following igt, 
we that 


VG 
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that the Diameters and Length of one Cafk may be 
equal to thoſe of another, and yet one of thoſe Caſks 
may contain ſeveral Gallons more than the other. 


[As for Toftance, the VV 
ig ure LL is up- 7 — — 
poſed to repreſent a A F aa | WTI 
Caſk : Then it is plain, | | 


that if the outward.ͤ!⸗ñ !̊ — H 
curve Lines, ABC, | 

and F GD, are the PF K. ..-z D 
Bounds or, Staves of the . 
Caſk, it muſt needs | Wy 


hold more than if the | 

inner prick'd Lines wefe the Bounds or Staves; and 
yet the Bung-diameter B G, and Head-diameters CD 
and AF, and Length LH, are the ſame in both thoſe 


Caſks. 


Whence it appears, that no one general Rule can 
be — whereby the Content of all Sorts of Caſks 
can be gauged : And therefore Gaugers do uſually ſup- 
poſe every. Caſk to be in ſome of theſe Forms: 


1. The middle Fruſtum of a Spheroid. 8 

2. The middle Fruſtum of a parabolic Spindle. 

3; The lower Fruſtums of two equal parabolic Co- 
nods, | 3 | 95 


4. The lower Fruftums of two equal Cones. 


1. If the Staves of the Caſk be very much curved 
(as the outward Lines of the kaſt Figure) then the 
Caſk is ſuppoſed to be the middle Fruftum of a Sphe- 


roid. 


26 the Staves (between the Bung and Head) be 
ſomething leſs curved, then the Caſk is taken to be 
the middle Fruſtums of a parabolic Spindle. 


3. If the Staves (between the Bung ard Head) be 
very little curved, then the Caſk is taken to be the 
lower Fruſtums of two equal parabolic Conoids, abut- 


ting 


. 
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ting, or joining together, upon one common Baſe. 

4. If the Staves (between the Bung and; Head) be 
ffrait (as the prick'd Lines in the laſt Fi re) then 
the Caſk is taken to be the lower Fruſtums of two 
equal Cones, abutting or joining together upon one 


common Baſe. 


There are ſeveral Rufes lid down in Books of 


Svaging, for _— the Content of each ſeveral 
Form; but I think the fhorteſt and moſt practical 
Way is, to find ſuch a mean Diameter, which will 


reduce the propoſed Caſk to a Cylinder. Thus, 4:4 
2 Muttiply the Difference of the Bung and Head 


Diameters by .7 for the Spheroid ; by .65 for the ſe- | 


cond Form, by .6 for the third Form, and by .55 for 
the fourth Form; and add the Product to the Head- 
diameter, and the Sum is a mean Diameter. 


Example. Suppoſe the Bung· diameter be 32 Inches, 
the Head-diameter 24 Inches, and the . iy 40 
Inches; the Content in each Variety is requir'd. 


The Difference between: tlie Bung and Head-dia- 


meter is 8; which mullply's by .7, the Product is 

5.6; which added to the Head-diameter, the Sum 
29.6, the mean Diameter: The Area anſwering 
thereunto will be found (by Prob. III.) to be 2.44 
Ale Gallone; which multiply'd by the Length, the 
Produdt is 97.4 Gallons: and ſo much is the Content, 
i it be the firſt Form. 5 


Again, if the Difference of the Diameters 8 be 
multiply ed by . 65, the Product will be 5. 2; which 
added to the Head-diameter, the Sum is 29.2, for 
the mean Diameter; and the Area anſwering there- 
unto is 2.3746 Gallons ; which multiply*d by 40 (the 
Length) the Produ&'is 94.98 Gallons,; the Content, 
if it be of the ſecond Form.. . 5 
ix | | 2 : Again, 
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Again, if the Difference 8 be multiplied by 6, the 
Product is 4.8; which added to the Head- diameter, 
the Sum is 28.8, the mean Diameter; the Area there. 


Of Gauging· 


unto is 2.31 Gallons; which, multiply'd by 40, gives 


the Content 92.4 Ballons, for the third Form. 


| Again; the Difference 8, multi ly by -55, the Pro- 


duct is 4:4'; which added to the Head-diameter, makes 
the mean Diameter 28.4; the Area thereof is 2.2463; 
which multiply*dby'4o, the Product is 89.8 5 Gallons, 
for the fourth Form, Te 72 i 


By Scale and Cops. 


Extend the Compaſſes from the Gauge- * 18.95, 


to the firſt mean Diameter 29.6; that Extent will 
reach from the Length 40, to a fourth Number, and 
then to the Content, 97.4 Gallons. R 


Again, Extend from 28.95 to 29. a (he ſecond mean 
Diameter) that Extent, turn'd twice over from 40, 
will at laſt fall upon 94.98 Gallons, | 


Again, Extend from 18.95 to 28:8 (the third mean 
Diameter) that Extent, turf'd twice over from 40, 
will at laſt fall upon 92.4 Gallons. n 


Again, Extend from 18.95 to 28.4 (the fourth mean 
Diameter) that Extent, turn'd twice over from 40, 


will at laſt fall ypon 89.85 Gallons. h 


Altho? I have all along made uſe of the Line of 
Numbers upon the common Two Foot, or Eighteen 
Inch Rules, for the Reaſon mentioned in the Preface ; 
yet the Rules may eaſily be — to the Sliding- 
rule, thus: To find the Area of a Circle in Gallons, 
ſet the Gauge-point upon D (that is, a ſingle Line 
of Numbers) to 1 upon C (that is, a double To 
| Is then 
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then agninſt any. 2 upon D, i is the Area _ 
„ thus: 


— find the Content o of the Caſk, iat-mentioned, 
the farſt Form. 1 


Set the Gauge-point 1 8. 95 upon D, to the FER 
40 upon C; then (againſt. the mean Diamzer) 20 6 
__ D, is 97. 4 Gallons, the Content pon C. 


And againſt 29.2 {the next mean o Diameier) on D, 
is 94.98 Fallons on 


And againſt 28.8 the next mean ) Diameter) on D, 
is 94 allons on n 51 


35 Ball 28.4 (the laſt mean \ Diameter) on D, 
48 = 85 allons on C. DUE: 


ul 
71 


All done without removing the Slider,” 
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| A TABLE of che Sex 
11 whoſe Area 5 = of : circle, 


v.. Segtiff vis. Sem; V.S. — 


3-6 1.0017 1 „ ee 
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The Uſe of the Table of Segments, 2 


1. 1 find the Ullage; or Quantity of Lamar re- 


maining in a Caſk, whoſe Axis is paralled to the Ho- 


the Gate, the Surf of the Liguor.cunting — 
the a 


13 


— —  -  —_—_ — 6＋— R erent 


197. The *. LOS 3758 : 


To 1 wet g dry Inches of the e een, 
add a competent , Number of Cyphers; then divide 
it by the whole Diameter, the Quotient found. in -the 
Table under the Title. V. S. gives a. ; which 


multiply d by the whole. Content of the Cask, he 
Product thews th 7 ary ty d of 1. uor in tl Call if 
— dividend As che » ar She: Pee, 8 it 
was the dry. Maree} e 45. 
ae Call in ne inder, whoſe 
Bung- diameter is 29 Inches, the Part 13, and 
the wet 16, and the Content 80 G 28. 55 How ma- 
anne . abt yo 5 


0 Divide the Inches, . by i e 
ter, and and the Ne is 402 85 > findj:the' two Art Fi- 
gures 44 under V. S. and the Segment a it is 
4238; to which add a proportional Part, for the 8, 

and the whole Segment will be 4333; W which. multi- 
243 by the Content of the Caſk, 933 Produẽt will be 
34. W band Þ much the, Caſk wants of be- 
ing full. F d 3 5728. OT (IE 


Note, the Cal be 555 the Fark of f 2 a eure or 
near that Figure, the Table — i "the Ullage exact 


— | but if it be a ſpheroi then uſe the 

following Method: | 5 % teren. 5 

| £993, Wed” kg] Or #24 re 
1. By 


— 


1 
» £ 
2 


| the Content (as before) the 
_ tity of Liquor in the Caſk. 


Caſk wanted ot being full. 


* 
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. By the Bung and Head-diameter, find ſuch a 
mean Diameter as, you judge, will reduce the propos'd 
Caſk to a Cylinder, and then find its Content. | 
2. From the Bung-diameter ſubtraQ the mean Dia- 
meter, and take half the Difference. | 

3. From the wet Inches ſubtract the faid Half-dif- 
ference; reſerve this Difference, then uſe this Pro- 


portion : 5 
As the mean Diameter is to 10 
(the Diameter of the tabular Circle) 
Jo is the reſerv'd Difference, „ 
to a verſed Sine in the Table. | 
Then, if the tabular Se t be multiply'ꝰd into 
5 odudt will be 1 — Quan 


Example. Let the Caſk be the ſame as in Page 331 


of the firſt) Form, where the Bung-diameter is 32 


Inches, and the mean Diameter 29.6, and the Content 
97.4 Gallons ; and ſuppoſe the wet Inches 19, to find 


| the Quantity of Liquor in the Caſk. 


From 32 From 19 

ſubtr. 29.6 ſubtr. 1.2 
Rei; i. Rem. 17.8 reſerv'd. 

Half I.2 | 


2380.6 : 106 : 1173 : 60, the V. d. 

The Segment to 60 is. 6268, which multiply*d by 
97.4 the Content, the Product is 61 Gallons, the 
Quantity of Liquor in the Caſk... + 

If the dry Inches had been given, by the ſame Me- 
thod, you might have found the Ullage, or what the 


To find what Quantity of Liquor is in a Caſk, 
when its Axis is perpendicular to the Horizon, viz, 
when it ſtands upright upon one of its Heads. 

To do this, you muſt know how to calculate the 
Area of any Circle, between the Bung and Head, 
whofe Diftance from the Bung, or le of the 
Caſk, is given; which 4 done by this W 
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As the Square of half the Length of the Caſk is to 
the Difference between the Bung and Head-areas ; fo 
15 the Square of any Circle*s Diſtance from the Bung, 
to the Difference between the 8 and the Area 


of that Circle, viz. the Area of the Liquor's Surface. 
Ihen, from the Bung-area, ſubtract one third Part 
of the aforeſaid Difference, viz. between the bung- 


area and the Area of the Liquor's Surface : Multiply 


the Remainder by the Liquor's diſtance trom the bung, 
and the Product will ſhew what Quantity of Liquor 1s 
either above or under half the Content of the Caſk. 
xe. Let ps again” 
ſoppoſe the Caſk, in Page A B 
331,- Whoſe Length is 10 of | | 
8 


Inches, Bung-diameter 32, | 
and Head-diameter 24, and” 
ſuppoſe the wet Inches SH, + * 
RO ES LTH: 4 
The Square of half the 
Length is 400, the Diſtance 
4 75 rs wg wm | 1 
the Bung SI is 6, whoſe Sq. YT IIS: 
15 36; the Area of the 22 3 D 
D 2.8519 Ale Gallons, nd . 
the Area of the Head D 1.6042; . the Difference 
1.2477. Then, ; 7 1 1 
44500: 1.2477 1: 36: 0751 
TECC 
From 2.8519 Bung- are. 
Adubtr. 9250 a Third of the Difference. l 


+. - + mult. Diſt. from the Bun. 


* 
Tx * 
- * 4 * 


. 


5 4 
4 — 
* 
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- | Add; 48.7, Half the Content pf che O 
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.< 4 
2 - * 1 
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is a double Line o 


Sea. R Of Gauging. 1 
| "PROWLEM AL, 
__ Ganging of MALT. | | 
O find the Quantity of Malt in a Ciſtern, or up- 
on a Floor. | Fg?” ea | 
Firſt, Find the Area of the Baſe in Buſhels, by mul- 


tiplying the Length by the Breadth, and divid ng the 


Product by 2150.42, or only by 2150; and multiply 
that Area by the mean Depth (how to take the mean 


Depth, ſee Problem II.) If the Baſe be circular or 


oval, divide by 2738 (ſee Problem I.) | 

Example. There is a Ciſtern, whoſe Length is 34 
Inches, and breadth 54 Inches, and the mean Depth is 
43.6 Inches; What is the Content? „ 

Multiply 84 by 54, and the Product is 4536; which 
divide by 2150, and the Quotient is 2.1097 buſhels, 
the Area of the bottom at 1 Inch deep; which mul= 
tiply'd by the Depth 43.6, the Product is 91.93 
buſhels, the Content. | + 


* 


Example. Suppoſe a Quantity of Malt upon a «; 


Floor, whoſe Length is 245 Inches, and the breadth 


18, Inches, and the mean Depth 5.6 Inches; How 


_ buſhels are there? 
ultiply 245 by 184, and the Product is 45080; 
which divided by 2150, the Quotient is 20.967, the 
Area of the baſe; which multiply'd by the mean 
Depth, the Product 117.1 buſhels, the Content. 
By the Slidipg- rule. 2 
There is an inverted Line of Numbers upon ſome 
S'iding-rules, 2 with the Dong a” w 5 
contriv'd purpoſely for gauging o alt; and there 
4 4 Num — — hoſe, and up- 
on the Slider two double Lines of Numbers; all of 
theſe are of equal Radius, and all work together at 
once: Thus ſet the length and breadth againſt ore 
another upon the inverted Line, and that which flides 
by it; then, on the other Edge of the Rule againſt 
the Depth, you will fird the Content in buſhels. Thus, 
in the firſt Example, ſet 54 upon the Slider againſt 83, 
upon the inverted Line; ard then, againſt 43.6 upon 
the other Part of the Rule, is 01.98 upon the Slider. 
Sw 2 d 75101465 


SBGauppoſe you would 
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| Again in the fecond Example, ſet 184 upon the 
Slider to 24. upon the inverted 3 and * .6 
upon the other part of the rule, is 117.4 upon the ſlider, 
8 I. Of LAND- MEASURINC. 

I SHALL not here give the whole Art of Sur- 
& veying, but ſuch practical Rules only as may be uſe- 
ful to the county graziers and Farmers, whereby they 
may find the true Content of any piece of Land, and 
that by the Chain only (and for want of that, with a 
pole or Stick, of half a Rod in Length.) 


| PROBLEM |. 5 
To find the Content of a Piece of Land in the Form 
of a right angled Parallelogram, or long Square, or 
what is ſomething near that Form. 
T know whether any Angle in a Field be a Right - 
1 angle, or not, you may take a Piece of a Board 
about 4 or 5 Inches broad, and an Inch thick, either 
round or ſquare; and, with a Saw, cut two 'Kerfs, 
croſling each other at Right angles; and bore a Hole 


* 


2 


in the Middle of the Back- ſide, to put upon the End of 


a ſtick. This will repreſent the inſtrument called a croſs. 
obſerve the Angle A, A . 5% 5 1 For 
10 know whether it be | 
2 right-angle (or near 
thereuntc) prick up 
our Stick, with the 
roſs upon it, a little > | 
Diſtance from the 
Fence, as at a; and 
having ſet up two 8 
Marks, as at b and c, 6 
of equal Diftance from 
the Fence, turn one 
of the flits directly 
| pointing towards b, 
and then if the other be 
diiecty pointing to c, it 
is aright-angle. 
Io meaſure ſuch 
a Piece of ground as 


ka 
a a4@0 Biomed 
-—_ 


* - " 
[mDu morn gonayn - —__— 
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the Figure ABCD; If you meaſure round, and add the 
oppoſite Sides together, and take half the Sum (if they 
be not equal) or elſe meaſure down about the middle of 

the Length, and middle of the Breadth ; thus, the 
Side AB being meaſured, it will be 5.60 (that is, 5 

Chains and 60 Links) and the oppoſite Side CD is 5 

Chains 82 Links; the half ſum thereof is 5.71 : And 

the Side BD is 10.38; and the fide AC 10.22 ; and 

. the half ſum thereof is 10.30 (it will be the ſame 

thing, if you meaſure about the Middle of the Length, 
and of the breadth) then multiply this mean 
Length and mean breadth together, viz. 10.30, by 
5.71, and the Product is 58.81 30; which divide by 10 
n | (becaufe 10 ſquare Chains is is an Acre) by removing 
> the ſeparating Point one Place towards the Left hand, 
ad it will. be 5.88130; that is, 5 Acres and 88130 


t. Parts; which multiply 7 ,and prick;off, 5 Places, 
c 


BB bin yy 


ga and it will be 3. 2520; which towards the Left-hand 
_ are 3 Roods; then multiply the decimal Parts by 40, 
1 and prick off 5 Places, and it will be 21.0800; which 
le 21 towards the Left-hand are 21 Perches C | 
4 So the whole Content is =. 3 21 
F 1 See the Work. | 
5.71 
10. 30 
17130 | 
$78 1 
: * 
| 5.88130, 
0 4 
2 iT 
= 3.52520 
21.0800 


ba. 


Note, The Chain here made uſe of, is 4 Poles, or 
Rods, in Length; the whole Chain being 100 Links. 
But becauſe every Man that may have Occaſion to 


— 4: 


therefore ſhew how 
only with a ſtick of half a 


Sect. II. 


Appendix. 


meaſure a Piece of Land, can't procure a chain, I will 


you may meaſure a Piece of Land 
od in Length; that is, 8 


Feet and 3 Inches; Which ſtick divide into five equal 
Parts, ſo will the whole Rod be divided into ten Parts, 


and will be thereby adapted to Decimal Arithmetick. 


But becauſe each of thoſe Parts of the ſtick are ſome- 


thin 
it will be neceſſary 
one of thoſe Parts; 


in the Place of ſeconds, thus; ſuppoſe 3 Parts and a 
halt, ſet it down thus. 35. | : | 


n 


large, (each Part being 19 Inches and 8 Tenths) 


to take your Dimenſions to half of 
and then, for that half part, ſet 5 


__—_— 


FFF 
Ex us fuppoſea Field in the Form of a long quare, 
a 


4 whoſe Length is.45 Rods 5 Parts and a 


ſe 
If, and 


the breadth 31 Rods 4 Parts and a half: What is the 


content ? 


_ Multiply the Length and breadth together, and di- 
vide the Product by 160 (becauſe 160 ſquare Rods is an 
Acre) and the Quotient is Acres. . 
* 45.56 
31.45 
22775 
138220 
„13665 
„ 1432-5475 
36]0)143[2($ = && 
| 128  *' Fac 8 2 32 
400) 520 
a8 
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i PROBLEM III. 
2 Qppoſe a Piece of Ground in the Form of a Trape- 
al Zium; the Diagonal BD 13 chains 60 Links, the 


Perpendicular CE 6 chains 25 Links, and the Perpen- 
* F d9icular AF 3 chains 52 Links; what is the content ?. 


20 D 


- 
4 
e 


Miultiply che Diagonal by half the ſum of the Pers 
pendiculars. See Sec. VI. of Chap. I. Part II. 
E=. 25 13 60 BD | 
AF=3.42 | 4.83 | 
Sum 9.67 4080 | bi 
3 1 — | 10880 A. R. P. 
Half 4.83 5440 Facit 6 2 1 
OY 6.95880 
£5 ad 
ITT vis 
2 27520 51 
107 : 
B- x1.00800 : 
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| By Rods, thus ; | 


CE=25 Rods. 19.3 
AF g= 13.68 544 BD 
Sum 38.68 . 7756 
11 | 1 JESS ct: 
Half 39.34 5s 9670 , 
1 16[0)1a5[2.096(6 
410)4[z'z 
3 8 | 
12 
. 


. T 
To take the Dimenſions of the Field. 

Begin at the Angle B, and meaſure in a direct 
Line towards D; but when you come at E, ſet up 
your Croſs, and direct one of the Slits to D, and then 
look through the other Slit, and if it exactly hits the 
Angle C, then are you juft in the Place wt ere the 
Perpendicular will fall; but if it does not exacth) 
hit the Point, mode backwards, and forwards till it 
does ſo; then meaſure the Perpendicular, . and ſet 

down the Chains and Links, or the Rods and Parts; 
then continue your Meaſure towards D; but when 
you come to F, ſet up your. Croſs, and try (as is 

above directed) whethei you be in the Place where 
the Perpendicular will fall. Then meaſure the Per- 
pendicular A F, and ſet down the Chains and Links. 
or Rods and Parts; then continue your Meaſure to D, 
and ſet down the Meaſure” of the whole Diagonal. 
This Way of Meaſuring is very exact and true; but 
the common Way uſed by the Graſiers and Farmers, 
is to meaſure round the Field, and to take half the 
Sum of the oppoſite Sides for a mean Side ; but the 
hſt-mentioned Piece of Ground, being meaſured ſo, 
will come ta 355 OY | 


A. R. P. R. P. : — 5 ; 
7 o 22, which is 2 10 more than the Truth. 
a | PRO 
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RS SIS WD = 
How to meaſure an Irregular Field. 
v 8 HE Way to meaſure irregular Land, is to di- 
vide it into Trapeziums and Triangles, thus: 
Firſt, view over the Field, and ſet up Marks at 
every Angle, and by thoſe Marks you may fee where 
to have a Trapezium, as AB CI in the following 


Figure. 


. 
4 Then begin and meaſure in a direct Line from A 
towards C; but when you come to (a) ſet up your 
Croſs, to try whether you be in a Square to I {as 
is before ane and then meaſure the — 
Ch. L. : 5 £ | 
a I, which is 4.82; then meaſure forward again to- 
wards C, but when you come to b) ſet up your 
Croſs, and try whether you be in the Place where 
the Perpend cul r will fall; then meaſure the Per- 
- | „ N 
r b B, which is 2.06; then continue your 
eaſure to C, and you will find the whole Diagonal 
Ch. L. i | ED 7 
9.12 5 
Then proceed to meaſure the Trapezium CDHT, 
beginning at C, and meaſuring along the Diagonal Line 
towards H; but when you come at (d] ſet up your 


Croſs, ani try if you be in the Place where the Per- 


pendicular will fill : Meafure the Perpendicular d D, 


which is 1.45, and then meaſure forward till you 
come at c) and there, with your Croſs, try if you 
be right in the Place where the Perpendicular will 
fall, and meaſure the Perpendicular c I, which is 


3 Chains; and from (e) continue your Meafure to H, 


5 — Ch. L. 
and you will find the whole Diagonal 12. 365. 
Then proceed to meaſure the Trapezium HGE D, 
beginnging at H, and meaſure along the Diagonal 
Lire th; ards E; but when you come to f) try 
with your Croſs if you be in the Place where the 


Perpendicular will fall; and meaſure the Perpendicu- | 
lar f G, which is 4.48; then continue on your Mea- 


ſure from f) till you come to 'g) and there try if 
you be in a Square with the Perpendicular g 25 and 
Ch. 1. 


meaſure the ſaid Perpendicular, which 1s 2.94 . then h 


meaſure on from (g) to E, and you will find the 
3 „ | 


whole Diagonal to be 11.34. 
Then meaſure the Triangle EF G, beginning at E, 
Baſe E G till you come at 


(h) 


and meaſuring along the 


\ 
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(h) and there with your Croſs try if you be in the 
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Place where the Perpendicular will fall; and mea 
7 Che 1. 


ſure the Perpendicular h F, which is 3.14, continue 


your Meaſure to G, and you will find the whole Baſe 
Ch. L. | 


to be 9.12; ſo you have finiſhed your whole Field. 


I have been the larger upon the Explanation of this 
Problem,, becauſe moſt Grounds lie in ſuch irregular 
Ferm. ee 3 

Caſt up the three Trapeziums ſeverally, and alſo 


% 


the Triangle; and add all the ſeveral Areas together 
into one Sum, which will be the Area of the whole 


irregular Plot. 1 
a the VV of 


b B=2.06 9.42 See Sea. VI. Chap. I. 
2 1.82 344 . 


* 


— — \ _ — 


Sum 6.88 3768 


— 3768 


| half 3.44 2826 


3.24048 = Area of ABCl. 


d D=1.45 12.36 
VC 


Sum 4.45 3708 
a 2472 


half 2.23 2474 


27 5628. Area of CIHD. 


Ff G=4.48 11,34 
g D=-2.94 Pax © 


Sum 7.42 1134 


3 
half 3.71 3402 


n es of HGED. - 


” > 
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” M $5 
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_—_ 4 I 

4 


1368 


> Baſe = 942 
Half=4.56 
Perpend. 3.14 


1824 


— — 
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Part 8 


3. 24048 = Area of ABCI. 
2.75628 = Area of CIHD. 
4.20714 Area of HGE. 


WS T a oO, 


74=Area of the W hole. 


Sum 11.635 
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4296 
40 


21.71 840 
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